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Study the 


Instrument Question 


Only when you have studied it by direct comparisons will you 
realize fully what a high degree of efficiency and economy you can 
effect by selecting 


Indicating Electrical 
Measuring Instruments 


As soon as you inspect them—even before you subject them to 
the test of comparison in actual use—the reasons for their acknowl- 
edged superiority will be apparent to you. These reasons are revealed 
in every structural detail. 


Weston Electrical Instrument Company 
13 Weston Avenue, Newark, N. J. 


23 Branch Offices in 
the Larger’ Cities 
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Model 329 Polyphase 
Portable Wattmeter 


This group also comprises Model 310 
Single Phase and D. C. Wattmeter, 
Model 341 A. C. and D. C. Voltmeter 
and Model 370 A. C. and D. C. Am- 
meter 


Weston Models include complete 
groups for Portable and for Switch- 
board Service on A C., and on D. C. 
circuits, together with many instru- 
ments designed for special purposes. 
Write for particulars regarding any 
need. 
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Priority in Corporate Financing 


RIORITY in financing, though not now enforced by 

law or by specific agreement among bankers, is in 
effect tacitly accepted with respect to the second Lib- 
erty Loan. When the government moves toward the 
strong boxes of investors other seekers after capital 
give it a broad untrammeled right-of-way. The second 
Liberty Loan is at present the admitted star investment 
offering of the market. It is the best, it is entitled to 
generous recognition as the premier security. More 
than that, it is the means to express faith in our gov- 
ernment, to testify to our confidence in the cause and 
strength of our armed forces. 

But with the second large government loan “put 
away,” corporate financial needs will again have a 
rightful place on the program. Corporate financing 
raises no objection to the priority given to government 
requirements, but it still of necessity demands some 
place in the banking layout. To get along for a time 
without borrowing is essential under conditions of war; 
to get along permanently without capital expenditures 
is impossible for the public utility which meets the 
ever-expanding needs of its community. 

No official indications that a financing priority board 
would be created have been heard, but in banking cir- 
cles there is some discussion of the advantage of such 
an organization. Bankers know that they have to con- 
serve the precious capital whose economic function is 
so altered by the fact of war. Whether by government 
action or by informal counsel of controlling bankers it 
appears that applications for new capital will be sub- 
ject to extremely close scrutiny. Bankers will say 
something more than: “Is the security good?” “Will it 
sell?” “At what price will the public take it?” They 
will be apt to ask whether the expenditure proposed is 
economically justifiable, whether it will help to win 
the war. 

This question of priority in financing is vital for 
utilities. It affects particularly the electric central 
station industry becausé of the unusually large rate of 
annual growth of that industry, the public nature of its 
indispensable service, and the great proportion of its 
output which energizes industries mobilized in the war 
against the German government. Central station cap- 
ital needs are associated too intimately with the true 
public interest to be set aside lightly for other indus- 
tries remotely connected with the war or wholly de- 
tached from the war. Likewise is the central station 
too effective in the conservation of energy and fuel to 
have its claims coolly disregarded in favor of: any 
spendthrift user of coal. 
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Frank L. Dame, in the interview published in this 
issue, puts earnest emphasis on the logical position of 
electric utilities when and if priority shall become an 
acute issue. The ELECTRICAL WORLD urges that central] 
station managers give careful consideration to the clear 
claims of such properties to just acknowledgment after 
government necessities are met. They conserve capital, 
they conserve fuel. By giving consideration to this 
well in advance of the time when the imperative issue 
is raised the companies will fortify themselves. It is 
not the managers who need to be convinced of the effec- 
tive economy of the central station; it is the public 
authorities who do not always give full weight to busi- 
ness arguments. Central station managers know how 
economically valuable their plants are, but they should 
prepare to let outsiders know. The central station 
position and financial .welfare will be protected by 
prompt and vigorous measures. 





A Warning as to Coal 


N THE issue of Feb. 3 and frequently since that 

time the ELECTRICAL WORLD pictured the cost and 
scarcity of coal as a dark menace to successful central 
station operation. Price has been harnessed by the 
national government. Though still high, it is under 
some control; it will not run amuck. But scarcity still 
looms threateningly before the industry. 

In February, when the need of coal was felt acutely 
by many properties, we showed that while companies 
realized that they would have to pay more this year 
than last year, it was not price so much as uncertain- 
ties of delivery that worried them. In the following 
month we called attention again to the coal problem and 
to the long-established principle of ample reserve sup- 
ply which governs most operators. But this accepted 
policy of management many companies have been un- 
able to follow because the market has been bare of coal. 
In another issue soon afterward we again gave heed to 
the issue raised by the unprecedented conditions in coal 
production and demand. 

Taking up the question of transportation specifically 
on June 23, we showed that the consumer who did not 
receive coal over a comparatively straight line and in 
large quantities could get it only with great difficulty 
and at enormously enhanced prices. Subsequently, as 


the result of a systematic personal inquiry made by the 
ELECTRICAL WORLD in Central Western states, it was de- 
cided that our obligation to our readers required us to 
state the facts as we found them. We described the 
outlook for the winter of 1917-18 as both serious and 
dangerous. In addition to a series of articles, there 
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have been published in more recent issues editorials 
again pointing to the shortage of fuel and the neces- 
sarily resultant hardships. 

During the greater part of this period coal produc- 
tion was without regulation, price was whatever could 
be obtained, distribution was not directed by a stern 
hand meting justice to all classes of needy consumers. 
Into chaos the government stepped with the intent to 
restore order. No one will predict accurately just what 
the eventual result of the radical action by the govern- 
ment will be on price, supply and demand. For the old- 
time free play of supply and demand we are substitut- 
ing arbitrary prices. It may take months, it may take 
years to strike the right balance between these influ- 
ences which shall encourage output, yield a fair return 
and provide equal distribution facilities for all con- 
sumers. It is conceivable that government control will 
prove less efficient as an economic influence than the 
unhampered stimulus of commercialism. In the mean- 
while the consumer will be uncomfortable, if the opera- 
tion of his industry is not put in actual peril. 

This array of conclusions from our studies, extending 
over months, is brought forward at this time because 
there is still the opportunity for some companies to 
resort to strong steps. The difficulties of last winter, 
the shortages of spring and summer, are accentuated 
for many unfortunate companies as we advance toward 
winter. If possible, get coal in storage as a precaution 
against the increasing obstacles which cold weather will 
put in the way of transportation. 
sible means of conserving fuel. 


And use every pos- 


Testing Current Transformers 
N DIRECT-CURRENT practice when a very strong 
current has to be measured it is optional either to 
employ a special ammeter constructed and calibrated 
for the strength of current to be expected or to employ 
an ammeter of lower range and a suitable shunt of 


known multiplying power. In alternating-current prac- 
tice similar alternatives present themselves, except that 
it is preferable to employ, instead of a shunt, a special 
current transformer with its primary winding in the 
main circuit and its secondary winding in the lower- 
range ammeter circuit. Such current transformers 
possess a complex multiplying power; 7.e., a numerical 
ratio and an angle of phase displacement. For the pur- 
poses of simple current measurement the phase displace- 
ment is of no consequence, but for the purposes of 
power measurement the consequences may be serious. 
When using a wattmeter with a current transformer on 
a load of low power factor the error due to a small 
phase defect in the transformer may be very appreci- 
able. It is therefore important to know the phase de- 
fect, as well as the numerical ratio, of the multiplying 
power in such a transformer, under the particular con- 
ditions of service to which it is applied. 

There are various known methods of measuring in a 
laboratory the ratio and the phase of a current trans- 


former. Such measurements require care. In the ar- 
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ticle which we print this week Dr. F. B. Silsbee de- 
scribes a new method which has particular advantages 
when a number of such current transformers have to 
be measured in succession and when a standard cur- 
rent transformer is available the constants of which are 
already known. 

It is interesting to note that one of the precautions 
which have to be taken in making the test is that the 
secondary windings of the standard and tested current 
transformers must be so connected as to aid or mutually 
short-circuit each other. In the case of voltage trans- 
formers or ordinary constant-potential transformers for 
power distribution, their secondary windings when con- 
nected must, on the contrary, oppose each other so as to 
avoid short circuit. The unpardonable sin in connect- 
ing voltage transformers is to make a short circuit, 
while the unpardonable sin in connecting current trans- 
formers is to avoid making a short circuit. This shows 
that there are transformers and transformers, also that 
it is necessary to have a clear understanding as to the 
species which is being used and as to the treatment 
proper in any particular case. The methods described 
in the article have the advantage of requiring very 
simple auxiliary apparatus and of possessing a rela- 
tively high degree of inherent precision. 


Another Step in Conservation 


N THESE days the installation of a new hydroelec- 

tric plant should be a subject of congratulation. For 
a long time things were at such a pass that no new plant 
attracted much attention unless of extraordinary capac- 
ity or voltage. A few thousand kilowatts at anything 
less than 100,000 volts would not cause the raising of an 
eyebrow. To-day any well-planned and successful wa- 
ter-power development able to reinforce an existing sta- 
tion or furnish power where none was had before de- 
serves a welcome. The new plant at Hiram, Maine, de- 
scribed in our columns this week, possesses in addition 
some interesting features from an engineering stand- 
point. The Hiram development is on the Saco River, al- 
ready well known as a source of much useful power, and 
is designed to furnish additional resources to the Cum- 
berland Power & Light Company of Portland. Portland 
has had hydroelectric power for twenty years past, and 
as need has arisen new plants have been installed to 
reinforce the supply. The hydraulic situation was in 
some respects a rather interesting one, as the unusually 
good head of 75 feet (22.9 m.) was made available by 
the construction of a dam less than 400 feet (121.9 m.) 
long across the river. Moreover, the situation was such 
that hydroelectric power could be successfully utilized 
in building the large permanent works, a temporary 
installation of a 250-hp. belt-driven generator being 
used to supply the hoisting, stone-crushing and con- 
crete-mixing plants and a variety of miscellaneous re- 
quirements. Sand and crushed stone were available al- 
most on the spot, and also clay for the bricks used in 
the power house. One interesting item of the construc- 
tion was the device used for closing the dam by means 
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of three reinforced-concrete slabs cast on the dam it- 
self above corresponding temporary openings and slid 
into place at the proper moment. Another somewhat 
unusual feature of the installation is the use for this 
fairly considerable head of a wooden-stave penstock 
leading to the power house. Only the first section of 
this is now in commission, containing one 3000-kva. 
generator driven by a vertical-shaft turbine mounted 
with some interesting special devices to secure the best 
possible outflow from the wheel. Another feature of the 
installation to which attention deserves to be called is 
the use of an outdoor substation, at which a few years 
ago engineers would have looked askance, considering 
the winter climate of the Pine Tree State. The world 
does move, however, and the days of costly and elabo- 
rate substation structures seem to be numbered. The 
transmission line to the existing system of the com- 
pany is only about 18 miles (28.9 km.) long and is at 
present worked at 28,000 volts with 66,000 volts in con- 
templation. The line, however, deserves commendation 
for the judicious use of A-frames, which seem to be 
working their way into the favor they deserve. Alto- 
gether, the plant is an interesting one, besides being 
another efficient stroke for coal conservation. 


Economies in Distribution 


HE central station manager has faced for some time 

the problem of meeting new demands on his plant 
with rates already established and with continual in- 
crease in the prices of material and labor. War now 
has added to his problems by making deliveries uncer- 
tain and sometimes very distant. It has greatly 
hastened the time when readjustments are imperative. 
The man handling and operating distribution systems 
therefore faces the proposition of handling the in- 
creased load, due to natural growth and to the speed- 
ing up of industry on account of the war, with prac- 
tically the same distribution plant. 

The immediate result of this condition will be the 
necessity of analyzing what is available, of taking in- 
ventory, so to speak, of ali distribution material in- 
stalled or on hand; and the success or failure of meet- 
ing the emergency will be in large part due to the effec- 
tiveness with which this study can be made. Some of 


HE third installment of the series 
7 on the rehabilitation of the Ashley 

Street station of the St. Louis central station com- 
pany will be presented in the next issue of the ELEc- 
TRICAL WORLD and will dwell on the rearrangements 
which have been made in the building and equipment to 
permit doubling the boiler capacity and serving 60,000 
kw. more of turbine equipment. Another feature of the 
issue will be an article on the experience of a Kansas 
and a Connecticut company with iron-wire transmission, 
setting forth the trouble which has been experienced 
with charging currents in the first case and the steps 
which were taken by the Eastern company to secure the 


approval of the Connecticut commission for using iron 


wire for certain extensions. The concluding article in 





The Coming Issues 


TOVGEUD USUI EUY TAA EEAY UGA GTU EDA POOTA ESTATE EAN 


ELECTRICAL WORLD 657 


the things that will have to be done are shifting copper 
from one location to another in order to increase its 
effectiveness, using boosters and additional regulators 
to maintain the pressure on overloaded circuits, increas- 
ing the size of primary and secondary networks—in 
other words, operating at greater saturation. Also there 
will be need of more inspection and maintenance work in 
order to keep the distribution plant in as good condi- 
tion as possible to avoid shut-downs, which will become 
more and more costly as throw-over facilities are dimin- 
ished. The whole system will have to be run nearer the 
danger point and will therefore need a great deal more 
attention to cope successfully with these necessities, and 
a basic knowledge of conditions both practically and 
theoretically will be necessary. 

P. O. Reyneau in this issue sets forth eight prin- 
ciples which should be followed in bringing a distribu- 
tion system to its best operating point, and this set of 
rules is so sound in principle and practice that we 
earnestly commend it to our readers. Simple ring 
primaries with feeders enough to prevent the overload- 
ing of any one of them, the abolition of the smaller 
transformers whenever possible, and the banking of 
those which it seems temporarily expedient to retain; 
the placing of transformers so as to avoid unnecessarily 
long secondaries, the supply of good capacity in large 
and efficient units, and the removal of dead and un- 
necessary wires both primary and secondary—these 
are all things which have been repeatedly tried out suc- 
cessfully. The usefulness of the expedients needs n@ 
argument; the main trouble is that the principles are 
not as a rule adequately applied. The result of thor- 
ough work is to get better regulation, often with less 
material. a more reliable service, considerably higher 
distribution efficiency with lessened standby losses, and 
a system altogether more satisfactory in its working 
characteristics. Mr. Reyneau gives some interesting de- 
tails of the way in which a standardization of voltage 
was worked out and of the results which are already ap- 
parent. The mere facts that a more uniform and sim- 
pler distribution is secured with less copper, fewer 
transformers, much less core loss and a considerable in- 
crease in working capacity bear sufficient evidence of 
the skill and judgment with which the change was car- 
ried out. 


the series devoted to street lighting for 
wii == Small towns and cities will outline the 
points to be observed in negotiations and contracts be- 
tween municipalities and lighting companies. In the 
first issue of November will be started a series of arti- 
cles on industrial motor and control applications which 
should be of value to consulting engineers, central sta- 
tion power sales engineers, and electrical engineers with 
industrial plants. These articles will deal with the 
engineering problems involved in selecting and laying 
out apparatus, operating and maintaining the equip- 
ment in the motor-driven industrial plants that are 
found throughout the United States or at least in large 
sections thereof. In the same issue the coal situation 
will be discussed. 
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Features of Hiram Falls (Me.) Development 


Beginning of 20;000-Kva. Water-Power Development on Saco River by the Cumberland 
County Power & Light Company—Special Dam and Draft-Tube Construction 
and Details of Outdoor Transformer and Switch Structure 


of Portland, Me., recently placed in service a new 

generating plant on the Saco River at Hiram Falls 
which marks the beginning of a 20,000-kva. develop- 
ment at this point. The first section of the plant con- 
tains a 3000-kva. unit. Other units can be added, how- 
ever, by extending the power house and installing 
further penstock facilities, as the electrical design of 
the station provides for systematic increase in capacity. 
In the construction of the plant a temporary hydro- 
electric station on the river at Hiram was utilized for 
power supply, local materials were used in the manu- 
facture of bricks and concrete, and an excellent record 
was made in building speed. Noteworthy features of 
the installation include a provision for lowering hinged 
flashboards by cable operations, the use of a White 
hydraucone, the first of its kind in the world to be in- 
stalled for increasing the efficiency of water utilization, 
and the provision of an outdoor switching and trans- 
former station through which the plant connects with 
the Cumberland County company’s transmission sys- 
tem. 

The plant is situated about 30 miles (48.3 km.) north- 
west of Portland and about 1.5 miles (2.4 km.) north 
of the West Baldwin station of the Maine Central Rail- 
road. The dam was built across the river in a natural 
gorge about half-way down the falls and is of rein- 
forced concrete with a spillway 290 ft. (88.4 m.) long 
and a total length of 380 ft. (115.8 m.) The maximum 
height is 20 ft. (6.1 m.), but the average height is about 
10 ft. (3 m.) The intake is 25 ft. (7.6 m.) wide and 


Teer: Cumberland County Power & Light Company 


FIG. 1—WOOD-STAVE PENSTOCK JOINED WITH STATION BY 
STEEL THIMBLE 


the headgate, which is of reinforced concrete, is hoisted 
by chain blocks hung from a supporting gallows frame. 
Water flowing over the spillway falls onto broken rocks 
in the bed of the stream below the dam and thence con- 
tinues to a deep pool where the currents are absorbed. 


An air pipe is provided at the back of the dam to pre- 
vent the wavering of the curtain of falling water often 
seen on dams without this construction. 

The spillway is equipped with sixty-three flashboards 
5 ft. 6 in. (1.67 m.) high and built of 2-in. (5.1 cm.) 


FIG, 2—-REINFORCED-CONCRETE SLABS FOR CLOSING DAM 


plank bolted to channel irons, those over the higher sec- 
tions of the dam being arranged so that they can be 
lowered from the shore by a %-in. cable (1.27 cm.) 
which actuates a series of trip levers that permit the 
channel-iron braces holding the flashboards to drop 
over the downstream face, the flashboards thus falling 
upon the top of the dam seriatim. This arrangement 
could not be used where the back of the dam was less 
than 7 ft. (2.1 m.) high, on account of the length of 
the supporting struts which hold the boards in posi- 
tion. Flashboards are lifted into position by hooking 
the struts into a cable carrier which was used in build- 
ing the dam and which remains a permament fixture of 
the installation. 

The headgate, which is about 12 ft. (3.7 m.) square 
and weighs about 12 tons (10.9 t.), is operated by two 
8-ton (7.3-t.) Maris hoists. Although it was the in- 
tention of the designing engineer to use bars of curved 
horizontal cross-section at the intake screens to reduce 
the loss of head due to friction, flat-bar racks were used 
because of the demands of the war on the steel in- 
dustry. 


HYDROELECTRIC POWER AND LOCAL MATERIALS USED 
IN CONSTRUCTION 


Water power was utilized to an unusual degree in 
the construction of the Hiram station, a 250-hp., 220- 
volt alternating-current generator, belt-driven by a hori- 
zontal waterwheel being used to supply lighting service 
and operate the following motor-driven equipment: 
Derrick (30 hp.), cableway (37 hp.), stone crusher (35 
hp.), concrete mixer (15 hp.), carpenter-shop tools (10 
hp.), blacksmith-shop tools (5 hp.) and pumps (25 hp.). 
A steam plant was used for operating a compressor 
which supplied air drills employed in rock excavation, 
no motor of the desired size being available at the time. 
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Conditions for obtaining suitable concrete at the site 
were unusually good. A sand pit was opened within 100 
ft. (30.5 m.) of the mixer. Rock was taken from the 
excavated material and also from a pit near the crusher. 
The power-house walls are of brick of a light cement 
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FIG. 3—SWITCHING ARRANGEMENTS IN HIRAM FALLS STATION 


color pressed on the premises, the clay being taken 
from an adjoining bank. These conditions reduced the 
cost of material transportation considerably, although 
it was necessary to build a road into the site in order to 
handle machinery and other heavy supplies by motor 
truck and team. 

An unusually interesting method of closing the dam 
was applied at Hiram. Three temporary openings were 
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deck of the dam by gravity, closing the openings. Two 
layers of single-ply roofing paper, greased between 
layers, were used to separate the slabs from the con- 


crete deck of the dam itself, so that no adhesion oc- 
curred. 


DETAILS OF PENSTOCK CONSTRUCTION. 


From a point near the intake a penstock of Douglas 
fir, 11 ft. (3.4 m.) in diameter and about 440 ft. (13.4 
m.) long, carries the water to the power house. The 
penstock is built of planks about 3 in. (7.6 cm.) thick, 
reinforced externally by %4-in. (19 mm.) iron hoops 
spaced in general 2.5 in. (3.8 cm.) apart at the lower 
end of the run, the planks being 5% in. (14 cm.) wide. 
The penstock is carried on reinforced-concrete saddles 
spaced 7 ft. (2.1 _m.) apart. A short portion of the pen- 
stock at the intake is of reinforced concrete and is con- 
nected with the wooden main body by a steel thimble 
cast inside. A similar thimble is provided at the power- 
house end, where the penstock enters the wheel intake. 
The saddles are 8 in. (20.3 cm.) thick. On the river side 
of the penstock a bulkhead was left near the power- 
house to protect the saddles from water and ice. 

The first section of the power plant consists of a unit 
about 47 ft. (14.3 m.) long by 41 ft. (12.5 m.) wide. 
The penstock introduces water at the low velocity of 
4 ft. (1.2 m.) per second into the casing of a 4000-hp. 
Allis-Chalmers vertical waterwheel operating under 75 
ft. (22.9 m.) head, including flashboards, and directly 
connected to a 3000-kva. generator delivering three- 
phase energy at 2300 volts to the station buses. The 
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FIG. 4—OUTDOOR STATION ARRANGED FOR FUTURE GROWTH AND WHICH WILL BE EQUIPPED WITH POST-TYPE DISCONNECTING 
SWITCHES 


left at the base of the dam, through which water 
flowed until the last section was being constructed. Re- 
inforced-concrete slabs were cast on the deck of the 
dam above the openings and held in place by stop tim- 
bers. On cutting these loose, the slabs slid down the 


minimum flow of the river at the Hiram station is 
about 380 cu. ft. (10.7 cu. m.) per second. The flow of 
water from the penstock into the wheel casing is con- 
trolled by a butterfly valve gear-driven by a 3-hp., 125- 
volt Allis-Chalmers induction motor, equipped with a 
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Cutler-Hammer solenoid brake to insure dead-beat ac- 
tion in starting or stopping at any desired point in the 
valve travel. When the butterfly valve is closed it is 
possible to work comfortably in the penstock, even if 
absolute tightness is not obtained. 

The generator is provided with a direct-connected 35- 
kw., 125-volt exciter mounted on the top of the gener- 
ator shaft. The field switch is mounted near the ma- 
chine, on the floor, to save copper in wiring. Instead 
of employing the usual draft-tube design, the unit is 
fitted with a White hydraucone regainer which the de- 
signing engineers of the plant hope will increase the 
efficiency of the waterwheel about 2 per cent above an 
89 per cent base named in the contract. A bonus is pro- 
vided for increases in efficiency above the base. 

The hydraucone regainer consists of a_ specially 
shaped discharge chamber with reinforced-concrete 
slabs disposed horizontally and vertically in such a man- 
ner as to secure the most efficient disposal of the water 
leaving the wheel. The utmost care was taken in pour- 
ing the concrete to secure anti-friction surfaces, di- 
mensions being worked to 1/64 in. (0.397 mm.). The 
wheel is provided with a patented steel-plate scroll case 
and cast-iron pit lining. The hydraucone chamber is 26 
ft. 6 in. (8.07 m.) wide at the bottom, and a space of 
22 in. (55.9 cm.) is left between the top of the con- 
crete table and the bottom of the wheel foundation con- 
crete, a Space of 4 ft. 11 in. (1.5 m.) maximum being 
provided between the underside of the slab and the bot- 
tom of the chamber. The latter is inclined through 


about half its length to insure more rapid disposal of 
water, and discharges into the river below the low-water 
King William plaster, greased and spread 


elevation. 
on laths, was used in forming the curved surface of the 
hhydraucone inlet upon which the concrete was poured. 
The wheel is equipped with an automatic relief valve 
installed in the basement and connected with the gov- 
ernor to provide for direct discharge of water into the 


FIG. 5—MODEL OF HYDRAUCONE USED TO INCREASE TURBINE 
EFFICIENCY 


river from the wheel unit in emergencies or in case in- 
spection of the hydraucone is to be made. 

The switchboard gallery is about 12 ft. (3.7 m.) above 
the operating room floor and contains a bench and ver- 
tical board, from which the entire plant and outdoor 
substation are controlled. The wiring arrangements of 
the station and the construction of the outdoor substa- 
tion are indicated in accompanying diagrams. From 
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the generator leads are carried through disconnecting 
switches to the primaries of a bank of three 1000-kva. 
oil-cooled Westinghouse transformers, which raise the 
pressure from 2300 volts to 38,000 volts and which are 
designed for future service at 66,000 volts. The trans- 
formers are mounted on concrete bases below a bus 
structure carried by 
multiple-disk strain in- 
sulators attached to a 
rectangular bridge of 
structural steel 82 ft. 

(25 m.) long and 37 ft. 
(11.3 m.) wide. Oil 
switches are provided 
between the generator 

and the’ transformer 
bank and between the 
transformers and_ the 
outgoing line, but they 

are non-automatic. 

Inside the station and 
immediately under the 
switchboard gallery is a 
2300-volt station bus, 
with which the gener- |. 
ator is connected ™™ 
through an automatic 
oil switch, on each side 
of which are _ discon- 
nectors. Local lighting and power service is taken 
from this bus in the usual manner, through step-down 
transformers. These services include a 2-kw. General 
Electric motor-generator for charging a United States 
Lighting Company storage battery of sixty cells used 
in emergency lighting and in the operation of relays 
and oil-switch solenoids. Two field rheostats are pro- 
vided, one for hand operation and another for use with 
a Tirrill regulator mounted on the switchboard. The 
battery is installed in a separate room in the basement, 
a reinforced-concrete door and ample porthole ventila- 
tion being provided. 

At present only one set of high-tension buses is in- 
stalled on the bridge structure outside the station. Con- 
nections are made therewith by overhead leads, but ul- 
timately they will be placed underground. When the 
installation is complete there will be two sets of 66,000- 
volt buses, arranged for connection to two outgoing 
lines as shown. Either line can then be connected with 
either bus. The line switches provided will be 66,000- 
volt automatic Westinghouse type GA _ solenoid-oper- 
ated units. Future generators will be connected to the 
buses through corresponding transformer banks. Pro- 
vision is also made for joining the high-tension buses 
through a bus-tie switch. All the oil switches are con- 
trolled from the station benchboard, which is equipped 
with dummy buses and a full complement of indicating 
and recording instruments. Potential transformers de- 
signed for 66,000-volt service are mounted on concrete 
bases below the bridge structure, and the oil switches 
are correspondingly supported. Four Westinghouse 
type AK aluminum- cell lightning arresters are mounted 
on a concrete platform just below the outgoing line, the 
latter being provided with strain-type disconnecting 
switches so that the station may be completely shut off 
from the rest of the system. A standard spacing of 5 
ft. (1.5 m.) is provided between high-tension conduc- 
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FIG. 6—RELATIVE POSITIONS OF 
STATION EQUIPMENT 
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tors. The overhead structure is about 35 ft. (10.7 m.) 
high and is designed for extension northward in the 
direction of the transmission line when future units and 
lines are added. All buses are of No. 2/0 hard-drawn 
copper, the insulators being of the eight-disk suspen- 
sion type throughout the substation. When the ex- 
tension is made the present line-switching equipment 
will be moved from its present position to the end of 
the new structure. 

The transmission line extends from Hiram to the 
Bonny Eagle station of the Cumberland County com- 
pany, a distance of about 18 miles (30 km.) The line is 
composed of Blaw steel towers, the standard tower, 
being an A-frame erected to a height of 54 ft. 6 in. 
(16.7 m.) above ground and having a spacing averaging 
400 ft. (121.9 m.) on straight runs. Four-posted 
towers are used at angles in the line and at every mile 
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(1.6 km.) in tangent line. The vertical spacing between 
conductors is 6 ft. 9 in. (1.9 m.). A ground wire of 
°g-in. (15.9 mm.) stranded steel is carried along the 
tower tops throughout the line and the standard insu- 
lators are of the six-disk suspension type, seven-disk 
units being used at strain points. The line wire is No. 
2 copper and the towers are anchored by galvanized-iron 
anchors. The line traverses a private right-of-way with 
a standard width of 100 ft. (30.5 m.) and carries a cir- 
cuit of steel telephone wire mounted on 20,000-volt in- 
sulators. 

The cost of the line was $6,500 per mile. The Hiram 
station, costing about $500,000 for the initial develop- 
ment, was designed by J. A. Leonard, W. G. Elliott 
being superintendent of construction. G. C. Estill is 
chief engineer of the Cumberland County Power & 
Light Company. 


Making System Adequate for Increased Loads 


Principles Observed in Remodeling a Large Distribution System That Permitted 
Use of Less Material—How Service Interruptions Were 
Minimized During Changes 


BY P. 0. REYNEAU 


Distribution Engineer Detroit Edison Company 


WING to the great increase in load which has 
() rs over-excitation of its generators necessary 

and to the use of two secondary voltages which 
required carrying in stock two voltages of lamps, the 
Detroit electric service company recently remodeled 
its entire single-phase distribution system. Before 
doing so 120 volts was selected as the standard 
secondary voltage to overcome the objections mentioned, 
to avoid reducing the capacity of the lines, and to per- 
mit using the most modern part of the existing installa- 
tion. Old-type transformers were eliminated where 
possible to reduce the core losses and changes made to 
better the distribution conditions. To obtain the sec- 
ondary voltage selected 2200/127-254-volt transformers 
were purchased and energized at slightly below rated 
voltage to obtain 120 volts on the secondary side. This 
type of transformer was also preferable because similar 
units were already in service in other parts of the 
system. By operating the transformers in the manner 
just mentioned it was possible to realize a saving in 
core loss greater than the increase in copper loss which 
would result when the units are operated at full load. 
Furthermore, lower bus pressure is required to main- 
tain the desired voltage at the feeding points. 

The distribution system under consideration was 
composed of about seventy single-phase lighting cir- 
cuits fed from different substations through automatic 
oil switches and 200,000-cire. mil cables connected to 
overhead feeders, some No. 4/0, others No. 0. Each 
feeder, runs to a point as near as practicable to the 
center of load of the circuit it feeds, where it is tied 
in to the primary mains at what is termed the feeding 
point. The primary mains are arranged as much as 
possible in primary networks or ring mains with 
branches wherever necessary to reach transformers. 
Three-wire secondaries are used throughout and the 


secondaries of adjacent transformers are banked to- 
gether wherever possible, so that from two to about 
ten transformers will operate on the same secondary 
mains. In some places, however, owing to physical 
conditions, the transformers are not banked. 


EIGHT PRINCIPLES GUIDED CHANGES 


In remodeling the system it was the object to obtain 
the best possible distribution conditions both as to 
operation and as to cost, using the existing overhead 
wire layout with small additions or changes where 
necessary. Among the principles which were observed 
in changing each circuit were the following: 

1. The primary pressure should be as uniform as 
possible throughout the circuit. This condition is best 
obtained by locating the feeding point so that the load 
will be divided about evenly in every direction and by 
making closed rings in the primary network. 

2. Provision should be made so far as possible to 
facilitate the subdivision of the territory fed by the 
circuit when the load becomes too large for one circuit. 
The aim is to keep the current on any feeder below 
200 amp. Provision should also be made so far as 
possible for throw-over connection from one circuit 
feeder to another in case of trouble and wherever con- 
venient for dividing the load of one circuit among the 
adjacent circuits. Such an arrangement will enable 
maintaining service in case of trouble if the loads on 
the circuits are kept between 150 amp. and 175 amp. 

3. The primary-wire network should be made as sim- 
ple as possible. This condition will permit a saving in 
wire and also make it easier to locate trouble when it 
occurs. All primary wire that is not working should 
be taken down. It is considered that it is of greater 


value in the warehouse than on the line. 
4. An attempt should be made to reduce the total 
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number of transformers by replacing the smaller sizes 
with a less number of larger sizes. This can be done 
by proper banking. The benefits derived are many— 
such as carrying a larger total load with a smaller total 
transformer capacity, reducing the cost of tests and 
inspection, using larger and more rugged fuses, and 
reducing the total core loss. 


5. The transformers should be placed on the line in. 


such a way that no heavy load, such as a theater, apart- 
ment house, factory, etc., will be carried a long distance 
on the secondary. When the transformers are banked 
these heavy loads have to be taken into consideration 
in locating the transformers in the bank. Generally it 
can be assumed, as it is shown on load tests, that for 
any particular class of residence district the load 
density on the secondary will be very nearly uniform, 
so that transformers can be placed at equal distances 
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physical conditions of the lines and the district fed 
by the circuit always constitute a vital consideration 
and that all the above requirements must be modified 
to fit them. 


BETTER DISTRIBUTION WITH LESS MATERIAL IN 
SOME CASES 


Bearing in mind the principles mentioned, the actual 
work of remodeling the distribution system was carried 
out briefly as follows: A map of the circuit in question 
was obtained and corrected as to wire and transformer 
locations. Load tests were made at each transformer 
to determine the load on the transformer and also to 
determine the portion of that load which goes in each 
direction from the transformer on the secondary mains. 
Tests made in this way were used in determining the 
proper size and also the proper location of transformers 
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FIGS. 1 AND 2—A TYPICAL CIRCUIT IN THE SYSTEM BEFORE AND AFTER IMPROVEMENT 


apart in the banks and made to carry about the same 
load. 

6. Larger transformer capacity should be provided 
in each bank than is obtained from the tests on the 
transformers that were installed originally, first, to 
provide additional capacity in anticipation of increase 
of load and, second, to provide continuous service 
should one transformer fail and the load be thrown on 
the other transformers. The transformers should be 
fused on the primary and secondary sides so that a 
disabled transformer will always be cut off from the 
lines. Banking of transformers on the secondary side 
can only be successful where inspection and tests are 
provided regularly, because the failure of one unit in 
a bank of overloaded transformers will generally cause 
all the fuses on the other transformers to burn out, 
thereby making the trouble embrace a much larger 
territory than if the transformers were operating inde- 
pendently. Transformers should also be installed so 
that the future growth of the district can be taken care 
of by increasing the size without changing the location 
of the transformer. 

7. The secondary wires should be taken down wher- 
ever they are not necessary and new wire should be 
installed to complete banks and reduce thereby the 
number of transformers necessary. The wire should 
be changed from one size to another wherever it can be 
proved that such a change is economical. 

8. Finally it should be remembered that the actual 


as near as possible to the center of the load. The over- 
head system of the circuit was inspected thoroughly 
in order to determine the nature and location of the 
load, and also the possibility of installing additional 
wire. With the information collected a new map was 
drawn in which the primary system was simplified as 
much as possible to meet the conditions. Provision 
was made to take down the wire not working, and the 
secondary was so arranged in banks as to provide the 
best handling of the load with the least expenditure. 
The same map was used in issuing orders for the work 
of rehabilitation. 

The maps shown herewith (Figs. 1 and 2) are sim- 
ilar to those which were used for the work previously 
mentioned and show the actual conditions on a particu- 
lar circuit before and after the replacement of trans- 
formers and improvement of the distribution. The 
example is more or less typical, though it has been 
found that no two circuits presented exactly the same 
problem. It should probably be mentioned in connection 
with the maps that a considerable portion of the distri- 
bution is located in public alleys, the positions of which 
are indicated approximately by the position of the lines 
on the map. 

The improvement brought about by the changes on 
this circuit may best be shown by statistics. The num- 
ber of transformers taken down was thirty-five. The 
number of transformers installed was eighteen. The 
total capacity of the transformers before the change 
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was 492 kw. The total capacity of the transformers 
installed was 412 kw. The maximum load on the circuit 
at the time the change was made was about 350 kw. 
About 5600 lb. (2540 kg.) of copper wire was installed 
in making the change and about 8500 lb. (3855 kg.) 
was taken down. Such a reduction in total capacity is 
rather an unusual thing, as is also the large reduction 
in the number of transformers. It is due to the fact 
that this circult was greatly over-transformered in some 
sections while the transformers in other locations were 
overloaded. This condition naturally arises where the 
gradual growth has been taken care of in the most con- 
venient way at the time but where no work is done on 
the circuit as a whole with the idea of general improve- 
ment. This circuit is also peculiar in that a heavy load 
is concentrated along one street, making it possible to 
use large transformers in a bank and work them more 
nearly up to rated capacity than is possible with the 
smaller units. The transformers along the main street 
are so placed that when the load increases the 25-kw. 
transformers may be replaced by 50-kw. transformers 
without too great a voltage drop in the secondary mains. 
It should be evident from inspection of the final ar- 
rangement that while the transformer capacity was 






Primary 


Secondary 


FIG. 3—CONNECTIONS FOR USING A STANDARD TRANSFORMER 
AS A BUCK 


greater before the change the extra capacity was not 
available to pick up the increase of load as it was too 
far from the center of load. 


How INTERRUPTIONS WERE MINIMIZED 


The routine of the work in the field was somewhat 
complicated on account of the fact that it was desired 
to avoid any unnecessary interruptions to the service. 
The work of stringing new wire and hanging trans- 
formers in new locations was all done before the actual 
cut-over was made. The only interruptions therefore 
were those resulting from cutting the bucking coils in 
and out, which required about a half minute to a minute 
at a time, and the interruptions due to changing a 
transformer which was not in a bank. The “bucks” 
were handled as follows: A section of primary was cut 
off so as to have but one feed. Then a 2200-110/220- 
volt transformer connected as a 10 per cent “buck” was 
inserted in the line. This arrangement reduced the 
voltage and left the secondary voltage of all the trans- 
formers on that branch 10 per cent lower than normal 
(from 110 to about 100 volts). Then the transformers 
were replaced with transformers with a ratio of eight 
and two-thirds to one, which brought the voltage up to 
110 on the secondaries. This work being done in the 
daytime, there were practically no instances of custom- 
ers complaining of low voltage during the operation and 
the actual interruptions were so short that they were 
usually not noticed. Small enough portions of each cir- 
cuit were cut over at one time to permit all the trans- 
formers in it to be changed in one day. Then the 
following day a new “buck” ‘was connected so as to 
include a still larger portion of the circuit and the old 
buck was removed. This operation was repeated until 
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the whole circuit had been changed over to the new 
ratio transformers, at which time the voltage was ad- 
justed on the feeder to meet the new conditions and the 
“bucks” were removed. 


THE “BUCK” AND ITS ADVANTAGES 


It should be noted that it took considerable investiga- 
tion to decide what kind of apparatus should be used to 
obtain the local lowering of the voltage that is shown 
to be necessary by the above considerations. A stand- 
ard transformer connected as a “buck” was found the 
most satisfactory thing to use, all things being con- 
sidered. The transformer connections were made inside 
of the case and the three required leads alone were 
brought out and labeled in large letters on the case 
just below the bushings. It was naturally essential 
that these leads be connected to the circuit in the proper 
sequence in order to avoid serious accidents. 

The advantage of the “buck” can be summed up as 
follows: Standard equipment can be used instead of 
purchasing special apparatus that would be of no value 
when the work is completed; the time required for 
cutting the lines in and out is very short, making in- 
terruptions a minimum; no adjustments are required, 
and the simplicity of the method makes mistakes prac- 
tically impossible. 

In conclusion, the wholesale change that was neces- 
sary in the single-phase distribution system was made 
an occasion to study the factors that would bring about 
the most economical and satisfactory distribution by 
making use of the existing conditions and changing 
them only where a change could be proven economical. 
Each circuit, after the changes outlined had been made, 
was left more simple, more flexible and more economical 
to operate. In each circuit considerably more wire (in 
actual weight of copper) was taken down than installed. 
The number of transformers installed was from 20 to 
50 per cent less than those taken down. The total 
transformer rating is from 5 to 25 per cent more than 
formerly existed, which will allow for a growth in load 
of from 30 to 60 per cent. The total core loss of the 
circuit is from one-half to one-third that which existed 
before the change. 


Increasing Stability of Generators 


By the invention of Paul Amsler of Baden, Switzer- 
land, in patent No. 1,220,486, the knee of the character- 
istic curve of direct-current machinery is lowered. A 
certain proportion of the lamine forming the pole are 
of greater length than the remainder and project into 
the air gap formed between the pole and the armature. 
The result of this is that the flux density is much 
greater in the projecting teeth than in the pole body 
and may be magnetically saturated at comparatively 
low voltages. It is, of course, not necessary that the 
highly saturated iron parts of small cross-section be 
placed in the pole shoe. They may, if desired, be 
placed in the armature core of the lamine. In both 
cases thin teeth are produced, the thickness of which is 
comparatively a small fraction of the width of the 
slots, as calculations have shown that the teeth must 
be very thin and fine. Instead of providing projecting 
lamine the armature or poles may be solid and pro- 
vided with turned grooves, thus obtaining the same 
effect. 
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Street Lighting for Business Districts 


Principles Involved in Spacing and in Selection of Lamps and Accessories for 
Ornamental Systems in Small Cities and Towns, with a Discussion of the 
Relative Merits of Series and Multiple Distribution 
BY JAMES R. CRAVATH 


In this article, the sixth in the series on street lighting 
for small cities and towns, the lighting of business districts 
is taken up. In previous articles the general principles, the 
lighting units and types of posts available and residence- 
street lighting have been discussed. 


thing to be decided is whether ornamental light- 

ing to the degree now common on business streets 
in the more progressive cities is to be used or whether 
the lighting is to be altogether utilitarian, leaving 
special lighting to the efforts of individual merchants 
in show windows. 


Be the principal retail business streets the first 


PRINCIPLES OF SPACING 

If a special ornamental effect is wanted, as is usually 
the case, this effect usually cannot be produced within 
a small city unless lamps are spaced not more than 150 
ft. (45.72 m.) apart along any one curb line (two per 
75 lineal feet, or 22.8 m. of street), and preferably 
somewhat less, even down to 90 ft. or 100 ft. (27 m. to 
30 m.). As a general rule, in small cities and towns 
the length of street to be specially lighted will be only 
from one to three or four blocks on any particular 
street. Therefore, to produce a pleasing effect at night 
with such short stretches lamps must be placed a short 
distance apart (Fig. 6) in order to get a sufficient 
number in view at once to produce any great amount 
of ornamental effect. Such streets can undoubtedly be 


FIG. 1—SINGLE-BALL TYPE OF GLOBE INSTALLED WITH OPPOSITE 
METHOD OF SPACING 


well lighted as far as quantity of illumination is con- 
cerned by the use of posts 20 ft. to 30 ft. (6 m. to 9 
m.) high, spaced about two to a block where the blocks 
are not very long, or in other words 150 ft. to 250 ft. 
(46 m. to 76 m.) apart. On important thoroughfares 
in large cities where extensive lengths of streets can be 
so equipped with high posts and in smaller cities having 


but one stretch of main business street the effect may 
be very impressive from an ornamental and artistic 
standpoint, but in small stretches it is almost sure to be 
disappointing to the local people most interested. For 
the present at least, short spacing for poles must be 
the method of which use is made. 


DESIRABLE HEIGHTS 


Lamp heights of 16 ft. to 22 ft. (56 m. to 7 m.) 
would be desirable in this class of work from the stand- 
point of glare alone, but posts of this height render the 
construction costs too heavy generally for short spac- 
ing in small cities. On streets where it is not possible 
to remove the overhead wires to alleys or place them 
underground such heights would further be objection- 
able by bringing lamp levels up to those of the lowest 
overhead wires. 

On the other hand, it should always be remembered 
that height is desirable, and that posts only 9 ft. or 
10 ft. (2.74 m. or 3.05 m.) high to the lamp center, 
which have very frequently been used, are not only 
bad from an illumination standpoint, but may cheapen 
the general appearance of an installation much more 
than the money saved in the construction makes worth 
while. 

At the present time it is easy to obtain posts of either 
pressed steel, cast iron or concrete which will give a 
lamp height of 14 ft. (4.27 m.) or higher. 

If the business-street lighting is to be purely utili- 





FIG. 2—-PENDENT-TYPE BRACKET WITH WOOD POLES AND 
OVERHEAD DISTRIBUTION 


tarian, without any particular advertising or esthetic 
effect, the treatment should be similar to that of the 
most thickly settled residence streets described in the 
last article. Lamps suspended two to a block, 20 ft. 
to 25 ft. (6.1 m. to 7.6 m.) high, and preferably 
equipped with refractors for increasing illumination 
midway between lamps, will give fairly good results, 
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although hardly comparable with ornamental lighting 
in which frequently spaced posts are used. 


CHOOSING THE LAMPS AND GLOBES 


For close spacing in small cities the magnetite arc 
is likely to be a larger unit than a city or mercantile 
pocketbook can afford. The gas-filled tungsten lamp 


FIGS. 3 TO 6—TYPICAL 
is therefore about the only suitable unit for the smaller 
towns. For cities of 30,000 to 50,000 inhabitants the 
magnetite arc in its ornamental form should be taken 
into account. However, for the majority of such cities 
tungsten lamps of 2500 lumens are the largest that 
can be considered. As explained in the last article on 
residence-street lighting, when lamps as large as 4000 
lumens of the tungsten gas-filled type are up for con- 
sideration the magnetite arc comes in as a competitor, 
and each case should be figured upon its merits. If 
there is enough of the ornamental lighting on busi- 
ness streets to load one magnetite arc rectifier-trans- 
former outfit, it may be quite possible that the mag- 
netite arc will be the preferable unit. If, on the other 
hand, there is not enough such lighting to do this, or if 
it is more expedient to operate the business-street 
lighting from existing circuits, either constant poten- 
tial or constant current, the gas-filled tungsten lamp 
will be the best. 

For all closely spaced posts in business-street orna- 
mental lighting a good diffusing globe is preferable to 
any of the refracting or reflecting accessories at pres- 
ent on the market. The diffusing globe will give suffi- 
cient uniformity and a more pleasing general effect as 
well as deliver more of the total light upon the surface 
of the street. The ideal in diffusing-globe equipment 
for this work is a glass with a low absorption which 
either renders the position of the lamp filament indis- 
tinct or sufficiently diffuses the direct light from the 
filament so that it is not annoying. Opal glasses 
of the type that filter out the violet end of the spec- 
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trum, so that the lamp filament appears as a dull red 
glow, are not advisable from an esthetic standpoint. 
Styles change in ornamental lamp posts as in every- 
thing else. When ornamental business-street lighting 
was first introduced on Pacific Coast city streets clus- 
ters of three, four and five lamps were most commonly 
adopted. The simplicity of designs having a plain globe 





INSTALLATIONS WITH MODIFICATIONS OF ONE-GLOBE UNIT 


at the post head and the fact that large lamps are more 
efficient light producers than a number of smaller ones 
combined caused a strong tendency toward the use of 
the single-ball globe at the post top, as in Fig. 1. 
The sales efforts of one of the largest electrical manu- 
facturing companies have been successful in directing 
the one-lamp idea to a type of post head and globe 
like that shown in Figs. 3 to 6. 

On streets where there are electric railway poles or 
where the necessity of having electric service wires 
makes it impossible to do away with overhead wires the 
plan of using ornamental steel poles with brackets 
for ornamental lamps, as in Fig. 5, is very common. 
The appearance is hardly to be compared with a street 
where there are no overhead wires, but it is one of 
the best ways out of a difficult situation. Of course, 
there is considerable latitude in the type of bracket 
which may be employed in certain cases. To some 
people pendent brackets appear more logical from a 
design standpoint. One method of securing a certain 
amount of ornamental lighting on a street where the 
overhead lines could not be moved is shown in Fig. 2. 
The arrangement of putting ornamental brackets on 
existing wooden poles is believed to have been better 
in this case than using iron or concrete ornamental 
posts in addition to the wood poles. 


OPPOSITE VERSUS STAGGERED POSITION 


The general question of placing ornamental lamp 
posts opposite each other (Fig. 4) or staggered (Fig. 
6) comes up in nearly every installation. In the last 
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analysis this is largely a matter of first cost. In laying 
out the location of lamp posts for such a system obvi- 
ously the matter of general symmetry and uniformity 
must always be kept in mind. If four lamp posts are 
placed at each street crossing, one on each corner, sym- 
metry of arrangement practically demands that lamp 
posts be placed opposite each other on the rest of the 
street, otherwise there is an awkward break in pass- 
ing from the staggered arrangement between street 
corners to the opposite arrangement at corners. If 
only two lamp posts are to be placed at each street 
crossing, they can be placed on diagonally opposite 
corners and fit in very well with the staggered arrange- 
ment of posts on the rest of the street. A fair degree 
of uniformity in placing is always desirable, so that if 
there is not enough money available to place lamps 
along each curb a distance apart not much in excess 
of the distance apart at street crossings it is better to 
adopt the staggered arrangement. For example, if 
lamps can be placed not over 50 ft. to 75 ft. (15 m. to 
23 m.) apart along each curb and four at each crossing, 
the opposite lamp arrangement is best. If the 75-ft. 
(23-m.) spacing is exceeded, the desirability of the 
staggered lamp arrangement increases with the dis- 
tance apart. As to the general appearance of the two 
plans at night, there is really not much difference, and 
very few casual observers could tell whether lamps 
were spaced opposite or staggered, because the general 


impression is simply that of two rows of lights, as in 
Fig. 6. 


SERIES VERSUS MULTIPLE DISTRIBUTION 


Nearly every installation of this kind presents the 


problem of whether series or multiple distribution is 
best. Aside from the question of total construction 
costs, which involves many elements, the principal con- 
sideration is that of convenience in switching. As con- 
stant-potential service is available practically every- 
where in a business district from the regular commer- 
cial service circuits, it is easy to obtain service in 
each block and light each block of such lamps as a 
separate unit from a centrally located service switch 
for that block. The turning on and off, however, must 
either be undertaken by a watchman employed by the 
merchants, the city or the company, or else a time 
switch must be installed to do this work. In many 
cases this can be done by a city patrolman at prac- 
tically no expense. If a separate circuit has to be run 
from the central station or substation to supply this 
business-district lighting, it is usually more economical 
to do this on the series system than on a multiple 
system. 

Another alternative is to have a separate series loop 
for this lighting operated from a series circuit devoted 
to other lighting and to have a loop switch at some point 
in the business district where it can be operated by a 
night watchman. This may be the most economical 
thing in some cases, but as a general rule if switching 
has to be done by watchmen the most economical sys- 
tem is to supply each block from a constant-potential 
system at low voltage. 

In figuring the relative construction costs of the 
two systems the following points must be considered: 
If the series system is used, the common and best prac- 
tice of to-day is to use single-conductor, lead-covered, 
steel-taped cable of No. 6 or No. 8 B. & S. The mag- 
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netic reluctance of this steel tape seems to be too high 
to increase seriously the voltage required for the line. 
In some cases this cable is buried in a trench cut in the 
concrete sidewalk. In other cases a trench is cut in 
the street paving just outside the curb. Sometimes 
there is a ledge under the edge of the sidewalk which 
slightly overhangs the curb, permitting the cable to be 
fastened up in a concealed position under this ledge. 
In many other cases there is space under the sidewalk 
connected with the basements of buildings and the cable 
can be pulled through this space. Of course, if there is 
a dirt parkway the trench work becomes an extremely 
easy matter. 

If the system is multiple, common practice is to use 
iron-pipe conduit run in the same locations as the 
series cable just described. The conductors in this 
conduit may be ordinary rubber-covered wire as used 
for interior work, but on account of the uncertainties 
of keeping the conduit dry a lead covering on this wire 
is considered best practice and is generally to be recom- 
mended. Of course, in locations where a dry conduit 
seems assured the lead covering is an unnecessary 
expense. 

The trench work for the two systems will manifestly 
be about the same, except that the series system will 
usually require the crossing of streets with the cable 
at many points which would not be necessary with the 
multiple system because the multiple system would 
usually be fed from the middle of a block each way. 
As far as the distribution goes, therefore, the cost of 
the conductors, conduits and trench work as a whole 
should be figured up as against the similar items for 
the multiple system. 

The cost of getting the service down from the over- 
head lines with both systems should be calculated. In 
the case of the series system a pothead and lightning 
arrester must be installed at each transition from over- 
head to underground. This should be balanced against 
the cost of the service connections and switch box with 
the multiple system. 

It very often happens that ornamental systems of 
this kind are installed one block at a time as property 
owners require. It is therefore found in some cases 
that a multiple system offers a flexibility in this respect 
not obtainable with a series system at the same expense. 
In one case in the writer’s practice the series system 
worked out the best for the installation of a considera- 
ble number of lamps over a large district where all of 
the installation was to be made at once. After the 
lay-out had been revised, the lamps spaced at somewhat 
shorter intervals and the necessity of installing the 
system one block at a time considered, the multiple 
system worked out the best. 

The cost of the wiring and the sockets at each post is 
considerably less with the multiple system. The high 
voltage of the series system requires high-voltage wir- 
ing to the lamp sockets unless compensating trans- 
formers are used in the base of the pole. 

In cases where the switching can be done by patrol- 
men and yet the series system of distribution is found 
to be most economical after figuring the total cost of 
installation, an oil switch mounted high on a pole and 
operated by a rope or lever from below can be used to 
loop in or out the ornamental lighting system, provided 
that the ornamental lighting circuit ends at the pole 
where it begins. 
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Improved Method of Testing Current Transformers 


Ratio and Phase Angle Can Be Determined in Terms of Constants of 
Previously Calibrated Standard Transformers of Same Nominal 
Ratio—Method More Sensitive Than Absolute Method 
BY FRANCIS B. SILSBEE 


available for the determination of the ratio and 

phase angle of current transformers,’ but they all 
require a considerable amount of special apparatus such 
as carefully calibrated non-inductive shunts and very 
sensitive alternating-current detectors. Therefore they 
are not suited for use under shop or central-station 
conditions. 

The task of comparing the constants of one trans- 
former with those of a second transformer taken as a 
standard is much less difficult, and can be done with a 
more rugged instrument such as a commercial pivoted 
wattmeter. A method for such a comparison of two 
voltage transformers has been published by Brooks’, 
and other methods applicable to either voltage or cur- 
rent transformers by Agnew’ and by Knopp‘. The 
method developed in this paper is somewhat analogous 
to the first of these and will be found rather more 
rapid than the second. 

The general principle of the method consists in con- 
necting the standard and unknown transformers in 
series, aiding on both primary and secondary, and then 
providing an additional circuit connected across the sec- 
ondaries which serves to carry and measure the vector 
difference of the secondary currents. Though there are 
many possible methods based on this general arrange- 
ment, the one described here as the null method will be 
found perhaps the most accurate and convenient. The 
deflection method admits of many variations in detail 


and requires less special apparatus but is more subject 
to error. 


G erate precise laboratory methods are now 


NULL METHOD 


The connections for the null method are given in 
Fig. 1. ABCD is a slide wire of about 0.2 ohm total 
resistance. M is a variable mutual inductance of about 
600 microhenries maximum, the primary of which can 
carry 5 amp. without excessive heating; r, is a resist- 
ance of about 30 ohms, preferably, capable of being set 
at several other values down to 2 ohms. As the value 
of r, appears in the denominator in the equation given 
later, it is convenient to have the total resistance be- 
tween F and C, including the resistance of the secon- 
dary winding of M, an exact integer for each setting of 
r, M, r, and r, need be calibrated only to the per cent 
accuracy which is desired in the difference of the ratios, 
t.e., to about 1 per cent. 

The detector shown in the figure is a separately ex- 





1Agnew and Fitch, Bulletin of the Bureau of Standards, No. 6, 
p. 281, 1909; “Reprint No. 130,” ELEcTRICAL WoRLD, Vol. 54, p. 
1042, 1909; E. Orlich, E. T. Z., Vol. 30, pp., 435, 466, 1909; L. T. 
Robinson, Trans. A. I. E. E., Vol. 28, p. 1005, 1909; F. A. Laws, 
ELECTRICAL WoRrRLD, Vol. 55, p. 228, 1910; Sharp and Crawford, 
Trans. A. I. E. E., Vol. 29, p. 1517, 1910; Agnew and Silsbee, 
Trans. A. I .E. E., Vol. 31. p. 1635, 1912; Schering and Alberti, 
Archiv fiir Elektrotechnik, Vol 2, p. 263, 1914. 

7H. B. Brooks, Bulletin of the Bureau of Standards, No. 10, p. 
419, 1914; “Scientific Paper No. 217,” ELEcTRICAL WoRLD, Vol. 62, 
p. 898, 1913. 

sP. G. Agnew, Bulletin of the Bureau of Standards, No. 11, p. 
347, 1914; “Scientific Paper,” No. 233. 


‘O. C. Knopp, ELECTRICAL WORLD, Vol. 67, p. 92, 1916. 


cited electrodynamometer instrument. A commercial 
wattmeter preferably of low current range may be 
adapted for this work by bringing out taps directly 
from the moving coil without using any of the series 
resistance. The moving coil is connected as shown and 
the current coil excited by its full rated current in 
either of two phases, which preferably are in quad- 
rature, through the double-throw switch G. Any other 
form of alternating-current detector sensitive to 0.00005 
amp. might be used.° 


Ammeter 





Phase II o o-haseT 


FIG. 1—CONNECTIONS FOR CONDUCTING NULL METHOD, WHICH 
IS MOST ACCURATE 


As a precaution a 10-amp. ammeter should be con- 
nected in parallel with the detector, so that the trans- 
formers will not be damaged if they have inadvertently 
been connected in opposition instead of aiding. If this 
ammeter shows no appreciable current, the polarity of 
the transformers is correct and the ammeter should 
then be disconnected. 

The procedure is to adjust the position of the slider 
C and the value of the mutual inductance M until no 
deflection is obtained on closing G in either direction. 
When a balance is thus obtained all of the differential 
current J is flowing through r,, and the difference of 
potential between points B and F is zero. From this 
relation the differences in the ratios and phase angles 
of the two transformers may be computed. 

If R, and R, are the ratios of the transformers S 
and X respectively, and a, and a, are the corresponding 
phase angles, then we have for the case where the slider 
C is to the right of B (Fig. 1): R,/R,=1+a— 
b?/2 — be and tan (ar;— as) —=b-+ ae. 

For the case where C is on the same side of B as 
transformer X, then R,/R, —1—a-+ a@— b’/2 — be, 





5A new type of vibration galvanometer has recently heen devel- 
oped by Agnew which is very well suited for this work. A 


description of this sensitive yet rugged instrument is to be pub- 
lished shortly in the Bulletin of the Bureau of Standards. 
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tan (a,—a,) —b—ac—ab, where a = 

wM/r,, c= oL,/r,, and wo = 2x X frequency. 

r, =the total resistance between C and F through M 
and r, (Fig. 1) in ohms, 

r, = the resistance of the slide wire between B and C 
in ohms, 

L, = the self-inductance of the secondary coil of the 
mutual inductance M in henries, 


AY 


: Phase I 


FIG. 2—DEFLECTION METHOD SET-UP, SUITABLE WHERE VARIABLE 
INDUCTANCE AND BRIDGE ARE NOT AVAILABLE 


M =the value of the mutual inductance in henries. 
(This is to be taken as positive if «, is greater 
than a, as shown by the test described below.) 

The second order terms are usually very small, and 
for an accuracy of 0.1 per cent in either case R, 
R, (124), a a, + 8438), if the angles are expressed 
in minutes, 

If the balance is obtained with the slider between B 
and D (Fig. 1), then (provided the second order terms 
are less than a) the standard transformer is supplying 
the greater secondary current and consequently has the 
smaller ratio. The question which secondary current 
leads the primary current by the greater angle can best 
be determined once for all by adding some resistance 
to the load on transformer X. This will always make 
/, lead more than before, and if the value of M re- 
quired for a balance is increased, then J, was leading 
originally and M and b are to be taken as positive with 
this connection of the mutual inductance. 

This method is particularly convenient if the stand- 
ard transformer has the greater ratio, as it is then 
possible to make the test without introducing any load 
whatever into the secondary of the unknown trans- 
former. 


DEFLECTION METHOD 


In cases where a variable mutual inductance and slide 
wire are not available, but a polyphase supply is at 
hand, the deflection method (the connections for which 
are shown in Fig. 2) may be used. The detector W in 
this method must be of the dynamometer type and ar- 
ranged so that one coil may be supplied from two cir- 
cuits, one giving a current in phase with the current 
in the transformers and the other giving a current 
having a known phase relation, preferably quadrature, 
with the former. The instrument thus serves to meas- 
ure the two components of the difference in secondary 
current of the two transformers. If D; and D, are the 
deflections in divisions observed with the excitation in 
phase and in quadrature respectively, R,/R,; = 1 + 
KD;/I,, tan (a, — as) = KD,/I,; approximately, where 
k is the constant of the instrument in amperes per divi- 
sion. If the wattmeter is excited by passing a current 
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/, through its current coil, K = k/I,R,, where k is the 
constant in watts per division for a given range and R, 
is the resistance of the voltage circuit of the same 
range. If the wattmeter is excited by applying a volt- 
age E,, to the voltage circuit, then K = k/E,. 

In case the second phase available as a source of ex- 
citation is not in quadrature with the first, but gives an 
exciting current which lags behind the current in the 
transformers by an angle 6 and produces a correspond- 
ing deflection Ds, then R,/R, = 1+ KDj/I,, tan (a, — 
as) = K/Is[(D, — Di cos 9) ~ sin 6]. 

As before, the question which secondary current is 
the greater and which leads the primary current by a 
greater angle can best be answered by changing the load 
on one transformer and noting the effect on the deflec- 
tions. 

The accuracy obtainable with this second method is 
limited by the resistance of the detector. This has the 
effect of shifting the load from one transformer to the 
other and may seriously affect the results if the deflec- 
tien is allowed to exceed four or five divisions. 

Another source of error common to both methods is 
the transformer action due to mutual inductance be- 
tween the two coils of the wattmeter. This should 
always be eliminated by shifting the control springs 
so that the axes of the coils are at right angles. 


EXPERIMENTAL RESULTS 


Both of the methods described above have been tried 
experimentally and the results are plotted on a large 
scale in Fig. 83. Curves A and B give the ratio factor 
and phase angle respectively of a 25-amp., 40-volt-amp. 
portable current transformer at 60 cycles. The curve 
is drawn through values obtained by a precise labora 
tory method. The crosses are points observed by the 
null method, using as a standard a similar transformer 





1__tig 
\Laboratory Method — 

| Null Method x 

| Deflection Method o 


Phase Angle in Minutes 


Secondary Amperes 


FIG. 3—-COMPARISON OF NULL AND DEFLECTION METHODS WITH 
LABORATORY METHOD 


carrying considerably less load. Curves C and D give 
the ratio factor and phase angle of another trans- 
former which was tested by the deflection method. As 
before, the curves are drawn through the points ob- 
tained by a precise laboratory method and the circles 
show the values obtained by the method here proposed. 


*This paper is to be published in more extended form in the 
Bulletin of the Bureau of Standards. 
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Results of Midsummer Central Station Operation 


Income for Light and Power for June $37,100,000 and for July $34,100,000, 
While Outputs for the Two Months Were 2,210,000,000 Kw.-hr. 
in June and 2,060,000,000 Kw.-hr. in July 


ENTRAL stations continued to show during the 
midsummer months of June and July increases in 
business comparable with those of previous 
months. In fact, the rate of increase in earnings over 
the corresponding months in the previous year was 
slightly more in June and July than for former months 
in that year. It is not difficult to understand this in- 
crease in rate of growth when it is realized that a very 


TABLE I—CENTRAL STATION RETURNS FOR TWELVE-MONTH PERIOD 

















| 

| | INCOME FROM THE SALE OF 

| ENERGY Kw.-Hr. Ovreut 

| Percent- 

| ageof. | ——————_________— —___- —— 

| Industry 

| ppre- Per Per 

| sented 1916 1915 Cent 1916 1915 Cent 

In- In- 

| | crease crease 
oe = = ‘i 
Aug | 64 | 20,502,000, 17,861,000 15.0 5,000 1,015,805,000 22 4 
Sept.. 64 21,432,000 18,600,000, 15.2 39,000 1,037,976,000 21.2 
Oct 64 22,882,000 20,164,000 13.5 ,0001,125,132,000 19.9 
Nov.... 64 24,819,000) 21,744,000) 14.4 7,000 1,148,221,000 21.7 
Dec 62 25, 306, 000) 22,029,000 15.0 3,000 1,112,280,000' 21.0 

1917 1917 1916 1917 1916 

Jan 63 27,408,000 23,969,000) 14.4 1,495,829,000,1,180,884,000 26.7 
Feb 63 25,204 000 22,295,000 13.1 1,240,905,000 1,036,014,000 20.0 
March 4 23,949,000 20,913,000 14.6 1,4090,120,000 1,189,455 ,000 23.6 
April 63 22,927,000 20,165,000 13.8 1,328,002,000 1,085,554,000 22.5 
May 62 23,362,000 20,301,000 15.2) 1,458,824,000 1,163, 268,000 25.2 
June él 22,623,000 19,397,000 16.7) 1,344,926,000 1,100,074,000 22.4 
July 55 18,772,000 16,070,000 16.8 1,134,960,000 920,376,000 22.1 


large number of companies burdened by the higher cost 
of operation, particularly for fuel, were forced to in- 
crease slightly the rate for power to compensate for the 
increased fuel charges. These increases in rates, al- 
though slight, coming as they do on the heavy power 


load, have had, as will be noted, a very salutary effect 
upon light and power utility earnings in the period 
affected. 


TABLE III—PERCENTAGE RATE OF INCREASE IN INCOME AND KILOWATT- 
HOUR OUTPUT FOR UNITED STATES—CITIES GROUPED BY SIZE 


Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | April | May | June | July 


INCOME: 
Group 1 11.6 | 13.0 | 15.0 | 12.0} 12.5 | 13.0 | 12.0) 14.0| 16.3 16.2 
Group 2 . 19.2, 17.7 | 16.6 | 19.0 | 19.7 | 20.4 | 19.8 | 20.0 | 19.0 | 20.0 
Group 3...... 18.5 | 18.2 | 15.2 | 15.2 | 12.5 | 15.1 | 15.0 | 16.0 | 14.2 | 13.3 
Group 4 13.5 | 12.8 | 12.3 | 15.5 | 10.3 | 19.1 | 16.5 | 17.0 | 18.8 | 22.0 
Group 5 16.0 | 12.8| 9.5 | 20.2 | 57.5 | 16.1 | 19.8 | 16.3 | 15.5 | 24.0 
OUTPUT: | 
Group | 16.6 | 18.2 | 18.7 | 22.5 | 19.0 | 20.0 | 18.7 | 23.3 | 22.2) 21.1 
Group 2 31.1 | 27.2 | 20.2 | 30.5 | 24.0 | 35.1 | 36.8 | 36.9 | 26.0 | 30.0 
Group 3 24.0 | 32.0 | 28.8 | 34.4 | 14.8 | 25.1 | 24.5 | 23.4 | 17.2 | 18.8 
Group 4 20.4 | 19.7 | 21.0 | 30.5 | 20.2 | 26.1 | 20.1 | 33.2 | 29.2 | 28.5 
Group 5 18.3 | 33.0 | 25.4] 21.3 | 21.7 | 44.0 | 224 | 26.3 | 14.4 24.0 


TABLE IV—PERCENTAGE RATE OF INCREASE IN INCOME AND KILOWAT! 
HOUR OUTPUT FOR NEW ENGLAND STATES—CITIES GROUPED 
ACCORDING TO SIZE 


| | 
| Oct. | Nov Dee Jan Feb Mar April) May June July 


INCOME | 
Group | i 13,1 139.5) 12.6) 12.6) 12.3 7.0) 18.8! 12.2 10.8 168 
Group 2 } 21.3] 20.0) 30.2; 16.1] 18.4 | 17.2) 17.2) 182 20,7) 27.0 
Group 3 | 18,0) 10.4) 16.5) 17.8) 15.7 | 16.5) 26.3) 250 20.8) 213 
Group 4 154| 16.0) 160) 22.0) 12.8 | 26.8) 23.0\ 308 20.7. 30.0 
Group 5 | 18.2} 18.6) 12.2 | 24.0) 15.1 | 21.0) 24.0) 20.5) 22.9) 26.8 
OUTPUT: 
Group | 17.6) 180) 10.8 20.7] 10.6 | 24.0) 18.2) 17.7 14.1) 275 
Group 2 | 35.0 | 24.7| 18.2) 24.8) 18.6 | 20.0) 20.4) 24.8 22.8 | 45.0 
Group 3 | 42.6] 35.9| 22.0| 20.9| 35.7 | 34.6) 38.2) 38.3) 34.0) 41 
Group 4 | 48.9] 40.0) 55.2! 73.8] 38.1 | 82.7] 49.3) 60 47.7, 5I 
Group § 22.0| 17.0! 36.7. 20.2] 26.8 | 76.0| 20.0) 39.56 44. 38 


TABLE IT—CENTRAL STATION RETURNS BY SECTIONS OVER A TWELVE-MONTH PERIOD 





















| 
h b b Central States 
| 3% New England States oF Atlantic States ce Illinois Excluded) Pacific and Mountain States 
| z ‘sf ‘sf ‘Ss 
Month | $5 a & 6 es $5 ok & 5 
| = S3| == o4|/ == 53 25 
| op Cf! o> : YE Sp . . Yel gp s 
| es 1916 1915 . S|) ek 1916 1915 » S|) eh 1916 1915 ee EE 1916 1915 
| ans Be a Cart | fe 
i | a ae 
August. . 65 | 2,203,000 1,935,000 | 13.7, 66 8,000,000 | 6,875,000 | 16.4) 56 6,195,000 5,266,000 | 17.7; 88 3,883 ,000 3,582,000 | 8.4 
September | 65 2,315,000 1,982,000 | 16.8 66 8,631,000 7,445,000 | 16.0; 56 6,505 ,000 5,537,000 | 17.8) 88 3,979,000 | 3,644,000 9.2 
October...| 65 | 2,684,000 2,331,000 | 15.2 65 8,887,000 7,930,000 | 12.1) 56 6, 968 ,000 5,895,000 | 18.2) 87 4,213,000 3,889 ,000 8.3 
f November./ 65 | 2,912,000 | 2,516,000 15.7 65 10,061,000 8,859,000 | 13.5) 56 7,410,000 6,313,000 | 17.4) 87 4,246,000 3,947 ,000 7.5 
S December | 65 | 3,203,000 2,814,000 | 14.0, 66 11,059,000 9,348,000 | 19.6 56 7,898,000 | 6,997,000 | 13.0) 75 | 2,987,000 2,735,000 | 9.3 
| | | 
O 1917 | | 1917 | 1916 1917 1916 1917 1916 1917 | 1916 
O | January...| 64 | 3,181,000 | 2,762,000 | 15.1) 66 | 11,400,000 | 9,874,000 | 15.6 56 8,081,000 7,013,000 | 15.2) 86 | 4,602,000 4,020,000 95 
Z | February..| 64 | 3,039,000 | 2,686,000 | 13.1) 65 10,249,000 | 9,021,000 | 13.6) 55 7,471,000 | 6,530,000 | 14.4, 86 4,284,000 3,926,000 | 9.2 
= | March 64 | 2,861,000 | 2,547,000 | 12.3) 65 10,203 ,000 8,902,000 | 14.7/ 56 | 6,692,000 5,754,000 | 16.5, 86 4,193 ,000 3,780,000 | 11.0 
April......| 64 | 2,7563000 | 2,357,000 | 17.0) 65 | 8,601,000 | 7,765,000 | 10.7) 56 | 7,132,000 6,094,000 | 7.0) 86 4,282,000 3,821,000 | 12.1 
May. | 64 2,640,000 | 2,253,000 | 17.2) 65 | 9,488,000 | 8,112,000 | 17.0; 52 | 6,912,000 5 | 16.9) 86 4,173,000 3,883,000 | 7.5 
June. | 64 | 2,613,000 | 2,262,000 15.5) 65 | 9,260,000 | 7,998,000 16.0) 51 | 6,687,000 5, 21.0; 80 3,914,000 3,488,000 | 12.2 
July ..| 50 | 2,178,000 | 1,815,000 | 20.0) 55 | 7,159,000 6,161,000 | 16.2) 47 5,978,000 | 5, | 19.0) 76 3,414,000 3,037,000 | 12.4 
} 1916 1915 | | 1916 1915 1916 1915 1916 1915 
& | August | 65 | 97,197,000 | 72,900,000 | 33.4) 66 | 433,129,000 | 344,730,000 | 25.7) 56 | 374,327,000 | 295,866,000 | 26.5) 88 | 333,468,000 | 279,976,000 | 19.1 
~ September | 65 | 98,350,000 | 73,343,000 | 34.2) 66 | 446,534,000 | 369,815,000 | 20.8) 56 387,626,000 | 307,485,000 | 26.2) 88 | 335,817,000 | 332,000 | 16.4 
OQ. | October...| 65 [107,756,000 | 83,705,000 | 28.8) 65 | 426,151,000 | 373,705,000 | 14.2) 56 | 408,364,000 | 324,509,000 | 25.9) 87 | 355,014,000 828,000 | 15.8 
& | November 65 {111,873,000 | 89,015,000 | 25.7) 65 | 533,252,000 | 424,746,000 | 25.6) 56 | 415,491,000 | 334,044,000 | 24.4) 87 | 346,847,000 518,000 | 18.2 
3 December | 65 |117,763,000 | 97,387,000 | 21.0) 66 | 535,410,000 | 444,923,000 | 20.4) 56 | 425,510,000 | 354,258,000 | 20.0) 7: | 256,006,000 338,000 | 23.8 
| | } | | | 
. 1917 | | 1917 1916 1917 1916 | 1917 1916 | 1917 1916 
January...| 64 /120,211,000 | 93,163,000 | 29.1] 66 | 564,699,000 | 429,432,000 | 31.5) 56 | 437,923,000 | 351,335,000 | 24.5, 86 | 363,094,000 | 298,990,000 | 21.4 
February. .| 64 {110,114,000 | 88,324,000 24.7; 65 | 418,407,000 | 341,877,000 | 22.5) 55 | 373,988,000 | 323,158,000 | 15.8) 86 | 326,891,000 | 274,079,000 | 19.3 
"| March. . 64 [121,434,000 | 95,515,000 | 27.2) 65- | 539,028,000 | 425,376,000 | 27.0) 56 | 383,046,000 | 311,841,000 | 23.0) 86 | 365,541,000 | 301,721,000 | 21.3 
s April. | 64 |108,968,000 | 87,237,000 | 25.0) 65 | 449,445,000 | 362,752,000 | 24.0) 56 | 390,103,000 | 317,505,000 22.9) 86 | 368,557,000 | 309,474,000 | 19.1 
1v) ee 64 |110,991,000 | 86,675,000 | 28.3! 65 | 526,743,000 | 405,504,000 | 29.7) 52 | 415,795,000 | 325,986,000 | 27.7' 86 | 394,554,000 | 336,541,000 | 17.3 
June......| 64 (105,312,000 | 85,816,000 | 22.7) 65 | 496,173,000 | 392,386,000 | 26.5 51 391,070,000 | 315,852,000 | 24.0 80 | 341,524,000 | 298,544,000 14.5 
July 50 | 92,288,000 | 69,194,000 | 33.3. 55 | 405,695,000 | 323,290,000 25.5 47 | 337,635,000 | 275,581,000 22.8 76 | 297,946,000 | 260,058,000 | 14.5 
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Returns received by the ELECTRICAL WORLD from 61 
per cent of the rated capacity of the-industry in June 
and 55 per cent in July indicate earnings for those 
months of $37,100,000 for the former and $34,100,000 
for the latter month. The increases over the correspond- 
ing months in the previous year were 16.7 per cent in 
June and 16.8 per cent in July. The output in June 


TABLE V—PERCENTAGE RATE OF INCREASE IN INCOME AND KILOWATT- 
HOUR OUTPUT FOR ATLANTIC STATES—CITIES GROUPED BY SIZE 





























| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. April May | June | July 
a —'— | ———— 
INCUME: | | 
Group 1...... | 10.7| 13.7 | 18.8 | 15.0 16.8| 15.8 | 15.7 
Group 2...... | 21.0| 22.5 | 21.7 | 28.3 21.0| 17.3 | 19.4 
Group 3...... | 14.6) 13.0 | 13.4 | 12.5 16.9| 16.5 | 16.2 
Group 4...... | 13.5 | 13.1 | 14.4 | 14.0 14.9} 14.0 | 21.2 
Group 5...... | 14.3} 16.0 | 14.3 | 11.1 12.5| 5.2 | 25.0 
OUTPUT: 
roup 1......| 19.2) 20.8 | 21.5 | 32.5 32.0} 27.0 | 24.2 
Group 2...... | 33.0| 31.9 | 28.2 | 42.6 28.3 | 20.8 | 26.2 
roup 3...... | 4.5) 19.0 | 15.9 | 27.2 24.8 | 28.3 | 31.2 
Group 4...... | 17.5) 14.6 | 16.0-| 25.4 33.2| 20.7 | 17.0 
Group 5...... 1.5| 5.8] 6.9 | 9.4 7.2| 6.1] 7.0 
amounted to 2,210,000,000 kw.-hr. and in July to 


2,060,000,000 kw.-hr., an increase over the correspond- 
ing months of last year of 22.4 per cent in June and 
22.1 per cent in July. 

For many months now the light and power industry 


TABLE VI—PERCENTAGE RATE OF INCREASE IN INCOME AND KILOWATT- 
HOUR OUTPUT FOR CENTRAL STATES—CITIES GROUPED BY SIZE 





























Oct. | Nov. | Dec.| Jan. | Feb. | Mar.| April) May | June| July 

1 | } 

e jee | tan aa aa 

INCOME: boas 3A | 
Group 1...... 18.0 | 16.5 | ae 15.5 | 14.5] 16.0| 16.6] 16.5 ; 22.3) 19.4 
Grp 2.2... 21.0 | 17.0 | 16.0} 17.8 | 18.7} 21.0] 21.7] 22.0 | 21.3] 21.5 
GDB. cc0c 10.9 | 13.0 1.8 6.0 0.5 4.4 6.5 7.6 | 6.8] 10.0 
Group 4...... 19.7 | 16.8 | 15.5 | 19.8 | 16.3] 18.9] 20.8] 16.3 | 22. | 14.6 
Group 5...... 18.4 | 14.3 | t 19.3 | 16.7} 11.0] 27.0 3.3 | SE kssx 

OUTPUT: | 
Group 1l...... 24.9 | 24.8 | 22.3] 25.4 | 19.2] 22.0) 19.5] 24.1 | 23.7] 21.3 
Group 2...... 31.7 | 29.7 | 24.4] 29.0 | 23.6 | 32.4] 44.4] 47.0 | 29.0} 33.0 
Group 3...... | 17.3 | 19.7 1.2 5.8 | 30.0 4.5 4.4 5.4 | 6.6 6.5 
Group 4...... 26.1 | 21.2 | 21.4| 24.5 | 13.0) 25.7] .21.4] 19.0 | 23.3] 22.0 
Group 5...... | 28.2 | 16.8 9.9} 15.5 | 17.1] 23.5) 15.5] 18.5 | 29.0 1.5 

| | 








“Decrease. — . 
tResults omitted owing to insufficient returns. 


has been growing at a very fast rate, until the earn- 
ings are at present, on an average, $5,000,000 greater 
monthly in 1917 than in 1916, while the output for 1917 
is running at the rate of 3,000,000 kw.-hr. to 5,000,000 
kw.-hr. more each month than in the corresponding 


TABLE VII—PERCENTAGE RATE OF INCREASE IN INCOME AND KILOWATT- 
HOUR OUTPUT FOR PACIFIC AND MOUNTAIN STATES—CITIES 
GROUPED ACCORDING TO SIZE 


— nee oe 



































Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | April | May | June | July 
inceniteittiastl canptas ia tdci hiatal gpa 36 celine late acl 

INCOME: 

foun 1;...... 4.2) 4.5) 4.0) 5.4] 7.2] 85] 11.2] 4.1 | 11.2 |.11.8 

Group 2...... 13] 3.0] 3.6] 7.5) 5.5) 0.6] 3.4) 7.8] 2.9] 2.3 

Group 3...... 32.4 | 31.0 | 30.0 | 27.6 | 23.5 | 22.8 | 19.7 | 17.9 | 13.0 | 11.2 

Group 4...... 73 0.4 0.6*| 8.6 2.0 | 13.2 | 10.0 | 12.5 | 20.0 | 23.8 

Group’5...... 13.5 | 17.1 | 11.1 | 20.3 | 14.9 | 15.2 | 14.7 | 14.5 | 15.0 | 20.0 
OUTPUT: | 

Gromp 1. sce. 5.2] 8.0) 8.6] 11.0 | 22.3 | 15.6 | 15.4 | 13.1 | 15.4 | 16.2 

Group 2...... 9.7 | 11.4 8.7 | 11.8 | 16.2 8.9 | 16.1 | 13.0 | 25.1 8.0 

Group 3...... 63.7 | 61.3 | 48.0 | 59.5 | 36.8 | 36.3 | 29.7 | 25.7 5.2 7.5 

Group 4...... *0.5 4.2 2.6 | 15.2 | 14.0 | 27.9 | 21.0 | 27.0 | 28.0 | 28.5 

Group 5...... 14.7 | 42.3 5.4 | 19.1 9.4 | 21.6 | 21.7 22.7 | 23.2 | 25.0 

| | | 
*Decrease. 


month of 1916. In fact, since the war began in Eu- 
rope in the summer of 1914, the monthly output of the 
light and power utilities has more than doubled. 

When the war broke out in 1914 the industry was 
satisfied to show an increase over the previous year of 


ELECTRICAL WORLD 





Nou. 70; No. 14 


but a few per cent. To-day, with a load twice as great, 
the industry is registering a gain of over 20 per cent 
over the previous year. The great industrial boom of 
this country has necessitated a supply of power upon 
which the industry can depend at all times and also one 
which can be readily expanded as needs require. As a 
result power load on central stations has grown at a 
greater rate, and it is considerably greater in volume 
than ever before in the history of the industry. 






TTT | funveo states | TT TT TT TT TT ET 
ae pa eee 
LJ See T+ 1 


PER CENT 
3 


10 AUG SEPT OCT. NOV DEC. JAN. FEB MAR.APR MAY. JUNEJULY.AUG.SEPT.OCT. NOY. DEC. JAM: FEB MAR. APR:MAY. JUNEJULY 


FIG. 1—CENTRAL STATION INCOME AND OUTPUT GAIN BY 
MONTHS IN PER CENT FOR UNITED STATES 


While the earnings have increased very considerably 
and are much larger than they ever have been, ex- 
penses have also rapidly mounted, so that the net earn- 
ings will show no such percentages of increase as are 
shown by gross earnings. In fact, in certain cases 
where the gross earnings show a slight increase over 
the previous year it will not be surprising to find that 
the net earnings show a considerable decrease. 


THE CURVES AND TABLES 


The accompanying curves show the percentages of 
increase, both in income and output, as contained in 
Tables I and II. The remaining tables show the per- 
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FIGS. 2 TO 5—CENTRAL STATION INCOME AND OUTPUT GAIN BY 
MONTHS IN PER CENT SECTIONALLY 


centages of increase and income and output for com- 
panies grouped according to the size of communities 
served. These increases are taken as over the corre- 
sponding month for previous year. Group 1 contains 
those companies operating in cities of 100,000 inhabi- 
tants and over; group 2, those operating in cities of 
50,000 to 100,000; group 3, from 25,000 to 50,000; 
group 4, from 10,000 to 25,000, and group 5, from 5000 
to 10,000. 
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STATION AND OPERATING PRACTICE 


A Department Devoted to Problems of Installation, Operation and Maintenance of Equip- 
ment for Economical Generation and Distribution of Electrical Energy 





A SIMPLE METHOD OF 


FINDING MOTOR LOAD 


Watt-Hour Constant of Watt-Hour Meter Used to 
Determine Power Demand—Data for Various 
Kinds of Meters in Tabulated Form 
BY WILLARD S. WILDER 


Meter and Testing Department. Milwaukee Electric Railway 
& Light Company . 


Although motors in a properly equipped factory are 
supposed to operate at or near full rating most of the 
time, the assumptions on which the motor ratings were 
based may be in error or the load may have changed, so 
that it is advisable to test the power required by motors 
from time to time. If this is not done, the motors may 
operate at less than rated load unnoticed and the power 
factor (if they are induction motors) and efficiency will 
suffer thereby. While arrangements for connecting in 
portable ammeters are preferable, the power required 
can be easily checked by observing the number of disk 
revolutions in the watt-hour meter connected with the 
motor circuit. Of course, if other motors or apparatus 
are served from the meter, they must be disconnected 
while the test is being made. 

For most General Electric, Duncan, Sangamo and 
Fort Wayne meters the watt-hour constant will be found 
painted on the edge of the disk. On the Columbia meters 
the constant is on the name plate, while on the Westing- 
house meters the constant cannot be found on the out- 
side of the meter. By the use of the accompanying table 
the watt-hour constant can be determined for any meter, 


TESTING CONSTANTS FOR 110-VOLT STANDARD WATT-HOUR METERS* 








| Capacity IN AMPERES 
{| 











Make of Meter Type of Meter 

| 3 | 5 |10|15| 20] 25 | 40 | 50 
General Electric. .|J; J-1; JN; FN; D-1;DN..... ys SHS Pf awh BP. Se 
Geena IE, 60s ox os Avisci ce ecdaciececcs 1/6}0.3)0.6) 1] ..1/1.5]..) 3 
General Electric. .|C; C-5; C-6; C-9; J-2; D-2..... 1/8|0.2)0.4|0.6) .. 1 
Westinghouse. ...|A;round.................8. oP ESEER/AL 5 FRAGT cs. | 4/3 aa 
Westinghouse. ...}B;C;OA;DC..,............ Bes 1/3 ~ 1 |4/3| 5/3 | 8/3 |10/3 
Fort Wayne..... sd kK iceb nce bas ow aies - (0.25) 0.5 |0.75) 1 | 1.25) 2 
Sangamo........ Mavaitncthodsatiwedcawouess - 11/2] 2/3) .. | 4/3] ... |10/3) .. 
Sangamo........ GS Ape toad oneheawaescees . |2/3|2/3| .. 14/3] ... 110/3) .. 
Dunean......... Wh actndas wale | .. josio.s}1]..) 1 ]..] 2 
Columbia... ..... WE danish et deeeCoragaaens .. |5/18) 5/9 | 5/6) .. |25/18) .. |25/9 


*For 220-volt meters dou ble the constant. 


after obtaining from the name plate on the meter the 
make, type and capacity in amperes of the meter. The 
value of the constant given in the table is for a 110-volt 
meter, so if the meter be a 220-volt instrument the con- 
stant must be multiplied by two, and if 440-volt by four. 

Since the watt-hour constant is the number of watt- 
hours consumed during one revolution of the meter, all 


that is necessary to do in order to compute the power 
(watts) demanded is to count the number of revolutions 
of the disk during one minute and multiply by sixty 
times the watt-hour constant. 

As an example, take a Westinghouse type OA meter, 
110 volts, 10 amp. rating. From the table the watt-hour 
constant is found to be 2/3. Then, operating the appar- 
atus that it is desired to test, taking care that no other 
electrical device is drawing energy at the same time, 
the number of revolutions of the meter disk for one 
minute on are counted. Suppose this came out thirty 
revolutions. Then the power demanded would be 30 X 
60 * 2/3 = 1200 watts. 

A table could be prepared in which sixty times the 
watt-hour constant would be given, but this might not 
be convenient to use when it was desired to count the 
revolutions for less or more than one minute. If the 
timing period is other than one minute, the multiplying 
factor is watt-hour constant — period in hours. 


SAVING DERIVED FROM 
COVERING STEAM PIPES 


Industrial FPiant Realizes Saving of 50.78 Tons of 
Coal per Year by Properly Covering Steam 
Pipes with Heat-Insulating Material 

The Rockwell Manufacturing Company of Milwaukee, 
which operates a 312-kva. power plant for heating and 
electric service in its woodworking factory, has cov- 
ered all of its power piping, carrying 150 lb. pressure 
(10.5-kg. per sq. cm.) and 120 deg. Fahr. (48.9 deg. 
C.) superheat, with two layers of asbestos millboard, 
1, in. (3.175 mm.) thick, applied in such a manner as 
completely to cover the pipes without breaking, each 
layer being bound on with copper wire. This initial 
covering is designed to withstand the high temperature 
to which it is subjected. The purpose of using two 
layers is to fill completely the air space which would 
otherwise exist under the outer molded insulation. Out- 
side of these two thicknesses of millboard is one thick- 
ness of 85 per cent magnesia sectional pipe covering of 
standard thickness. 

All power piping carrying 80 lb. (5.6 kg. per sq. cm.) 
pressure and 120 deg. Fahr. (48.9 deg. C.) of super- 
heat is covered with one layer of 85 per cent magnesia 
sectional pipe covering of standard thickness. All ex- 
haust piping is covered with one thickness of standard 
asbestos molded sectional covering. These joints are 
known as broken joints. All of the fittings are covered. 
Those not susceptible of being covered with the molded 
sections are covered with asbestos magnesia cement 
built up to the same thickness as the adjacent piping. 
Over all of these pipe coverings is a canvas jacket held 
in place by brass bands. 

As an illustration of the savings resulting from this 
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practice, the Rockwell company points to the following 
calculation: In the 4-in. (9.16-cm.) steam line from 
the boilers to the superheaters there are 37 sq. ft. 
(3.4 sq. m.) of surface. In the 5-in. (11.7-cm.) steam 
line from the superheaters to the receiver there are 
40.75 sq. ft. (3.8 sq. m.) of surface. On the engine 
side, pipes to the entrance to the receiver contain 33.50 
sq. ft. (3.21 sq. m.) of surface. The total surface repre- 
sented by this steam piping is 111.25 sq. ft. (10.3 sq. 
m.). 

The temperature of saturated steam at 145 lb. pres- 
sure per square inch (10.2 kg. per sq. cm.), which is as- 
sumed to be the average of the plant, is 363.4 deg. Fahr. 
(184 deg. C.). It is estimated that the temperature of 
the external air where these pipes are installed is 100 
deg. Fahr. (37.8 deg. C.). Bare pipe will radiate ap- 
proximately 3 B.t.u. per hour per square foot of ex- 
posed surface for every degree Fahrenheit (60 B.t.u. 
per sq. m. per deg. C.) of difference in temperature be- 
tween the steam contained and the external air. The 
difference in temperature between the steam contained 
in the pipes and the external exposure is 383.4 deg. 
Fahr. (195 deg. C.). The radiating surface multiplied 
by this difference in temperature and the radiation per 
hour per square foot (383.4 & 111.25 & 3) = the loss, 
or 127,960 B.t.u. per hour. Multiplying this by the 
number of hours per year in which steam is in the 
mains gives a total loss of 1,120,929,600 B.t.u. per year. 

Since 1 lb. of steam contains 1192.5 B.t.u., the total 
steam lost per year would be 939,983 lb. (2,075,000 kg.). 
The company’s steam costs 20.9 cents per 1000 lb. 
(2205 kg.). Its gross loss in money would therefore be 
$196.46 if the pipes were uncovered. The latest tables 
give 84 per cent as the efficiency of magnesia cover- 
ing. The insulation of these pipes, therefore, saves 
84 per cent of $196.46, or $165.03 per year. Re- 
ducing to a coal basis, at $3.25 per ton, the company’s 
’ present cost of coal, it will be seen that it saves 50.78 
tons (45.75 t.) of coal per year. 


TAKING DOWN CONDUCTORS 
OVER ROUGH COUNTRY 


Standard Reels Laid Flat with Sweep on Upper Side 
for Pulling with One Horse Prove 
Satisfactory and Economical 

Not long ago the Puget Sound Traction, Light & 
Power Company of Seattle, Wash., had to devise some 
method of pulling out approximately 20 miles (32.2 km.) 
of No. 4/0 stranded copper wire without damage to the 
gardens, etc., over which the line ran. The wire had 
been strung in lengths of 14 mile to 1 mile (0.8 km. to- 
1.6 km.), and to eliminate any extra splices in restring- 
ing it it was necessary to pull out the same lengths. 
Standard reels for No. 4/0 copper were used with a 
drum diameter of 3 ft. (0.9 m.) and width of approxi- 
mately 214 ft. (0.75 m.). The reels were laid flat on a 
3-in. by 12-in. (7.6-cm. by 30.5-cm.) plank on which had 
been bolted a 14-in. (1.27-cm.) plate drilled with a 214- 
in. (5.7-cm.) hole for a shaft. The latter, which was 
12 ft. (3.65 m.) long, was mounted vertically and guyed 
from the upper end. A sweep was bolted on the upper 
side of the reel so that it could be turned with one horse. 
A large iron ring was provided on the under side of the 
reel to serve as a thrust bearing. 
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This apparatus was set up in convenient. locations 
along the line, sometimes on a crossroad and sometimes 
in private lanes and uncultivated spots. The wire was 
untied, pulled out, reeled up and hauled 3 miles (4.8 
km.) to a railroad station for approximately 4% cent 
per foot. These points were brought out by A. C. Riggs, 
general transmission foreman of the company at the 
tenth annual convention of the Northwest Electric Light 
and Power Association. 





TESTING STREET CIRCUITS FOR 
CONTINUITY AND GROUNDS 


Substation-Testing Scheme Outlined and Method of 
Locating Open Circuit or Ground on 
Line Described 


BY J. R. BALDWIN 


A Southern central station company formerly used 
magnetos for testing arc lamp circuits for continuity 
and grounds and for locating ‘trouble out on the lines. . 
These magnetos were expensive to maintain and were 
not reliable, owing to the tendency to “ring through” 


100 Watt Lamps 
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FIGS. 1 AND 2—TESTING SCHEME IN SUBSTATION; METHOD OF 
FINDING FAULT ON LINE 





high-resistance grounds, thus apparently indicating 
trouble. Furthermore, they would get broken and out of 
adjustment while being carried around on the trouble 
automobiles. Sn 

A very simple and reliable testing scheme was ar- 
ranged in each substation supplying arc lamps, and the 
magnetos were discarded. Instead a 1-kw. distribution 
transformer, connected to the 2300-volt bus, is used to 
supply 230 volts for testing. Two 100-watt lamps are 
connected in series with the lines from the transformer 
to the testing board and are in circuit all of the time. A 
single-pole, double-throw knife switch is used to test for 
continuity and grounds and for connecting a loop for the 
troublemen to test with out on the lines. The test leads 
terminate at two plugs which fit the arc-circuit recep- 
tacles. The testing circuit is protected against high- 
voltage crosses by a cylinder-gap arrester, set at 1/32 
in. (0.8 mm.), and two 2300-volt, 10-amp. expulsion 
fuses. There are two 10-amp. fuses in the leads from 
the transformer. 

With the plugs in the receptacles and the switch ‘open, 
a ground on the circuit will be indicated by the lamps 
burning. When the switch is closed in the up position 
the arc circuit is connected in series with the 230-volt 
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test circuit and the test lamps. If the lamps burn the 
circuit is closed. An open circuit is indicated by the 
lamps not burning, but before reporting the circuit open 
the operator should touch the plugs together to make 
sure that the lamps have not burned out or become loose 
in the socket. When the switch is thrown to the down 
position, the circuit is closed through a loop which is at 
a potential of 230 volts to the ground, and this connec- 
tion is used by the troublemen out on the lines. In sub- 
stations having as many as fifteen circuits three test 
circuits are provided, all of them being energized by 
one transformer. 

To locate an open circuit or ground on the line the 
switch at the substation is thrown to the down or loop 
position. The troubleman opens the circuit, out on the 
line, at any lamp (A) and tests the circuit both ways by 
connecting each side through a 60-watt lamp to the 
ground, as shown in Fig. 2. If the fault is at B, the 
lamp nearest it will remain dark while the other one will 
light up. 


EMERGENCY REPAIRS MADE 
UPON ELECTRIC CABLES 


Method of Making Repairs to Several Cables Without 
Endangering Lives of Workmen—Use of 
Temporary Circuit 

The effect of a manhole fire on a transmission system 
in which the protective means were not sufficient to 
withstand the heat of the electric arc is shown here- 
with. The damage occurred in a nine-duct conduit line 
which served as the main artery between a power sta- 
tion and several substations, five transmission feeders 
being installed therein. During a severe electrical 
storm a heavy surge caused a burn-out in one of these 
cables in a 6-ft. by 8-ft. (1.8-m. by 2.4-m.) manhole. 
The protective covering of the cable failed and the arc 
was communicated to the other cables, causing burn- 
outs in three of them. The lead sheath and the insu- 
lation were burned from the remaining cable, as shown 
in the accompanying illustration. This cable, how- 
ever, did not short circuit but remained in operation. 
It was so badly damaged as to prohibit repair work on 
the others, owing to the dangerous conditions under 





TEMPORARY CABLE LAID IN STREET OVER DAMAGED CABLE SEC- 
TION AND PROTECTED AT STREET CROSSINGS BY CROSS-ARMS 


which the splicers would have to work. As this was the 
only cable available to carry the load, it was necessary 
to leave it in service until emergency provision could 
be made to pick up the load. As a temporary measure, 
the cable which caused the trouble was cut in the 
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manholes on either side of the one containing the burn- 
outs and a section of cable was laid temporarily in the 
gutter and spliced in each of the manholes. When the 
load was transferred to this temporary cable, the work 
of repairing the cables in the manhole could be under- 
taken. 

As all the cables were burned close to the duct edge, 
it was found cheaper to enlarge the manhole rather 
than pull in new sections. When the manhole was en- 
larged short sections of cable were inserted so as to 
replace the burned portions and the cables were placed 
again in service. 


EMERGENCY SERVICE FOR 
AMMONIA COMPRESSOR 


How Steam-Driven Compressor Was Adapted for 
Temporary Belted Motor Drive by a 
Wood-Stave Crown on Flywheel 

At the time when the Gottfried Brewing Company of 
Chicago was changing its equipment from steam to 
electric drive it needed temporarily the services of an 
old ammonia compressor which it contemplated selling 
when the new plant was in operation. The compressor 


_- Wooden Crown Face 





FLYWHEEL CONVERTED INTO PULLEY BY STAVE FACE 


could not be driven by steam because the old boiler 
plant had been shut down. It was decided, therefore, to 
connect the compressor to a motor. The problem was to 
get the compressor operating at the least possible ex- 
pense. 

Accordingly the crank was removed from the eccentric 
and arrangements were made for belting a 100-hp. 
motor to the large flywheel on the compressor. But be- 
fore this could be done the face of the flywheel had to 
be broadened to permit the use of a belt wide enough to - 
transmit 100 hp. This problem was solved by placing a 
wooden crown face on the outside of the flywheel. 

Pieces which resembled heavy staves 17 in. long by 
3.5 in. (43.2 cm. by 8.9 cm.) thick were cut as shown in 
the cross-sectional drawing herewith. These pieces, 
which were of soft wood, were fitted to the flywheel and 
were held in place on the 12-ft. (3.65-m.) diameter by 
two sets of iron half hoops 0.75 in. (1.9 cm.) in di- 
ameter. When the wooden face was attached it was 
turned true by driving the flywheel with a motor belted 
to the shaft and placing the wood-turning tool at that 
part of the wheel not covered by the belt. 

Despite the fact that the position of the pit made it 
necessary to set the wooden flywheel face off center in 
its relation to the flywheel, the set has worked well. 
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CENTRAL STATION SERVICE 


A Department Devoted to Commercial Policy and Management Topics, 
Including Applications of Electric Light, Power and Heat 





ELECTRIC RANGE SALES ; 
MANAGEMENT IDEAS 


Merchandising Committee of Northwest Association 
Reports on Sales Policies, Demonstrators and 
Co-operation with Dealers 


At the recent convention of the Northwest Electric 
Light and Power Association the sub-committee on 
merchandising electric ranges presented a brief re- 
port on sales policies, demonstrators and co-operation 
with dealers. 


The committee makes the following recommendations 
on these topics: 


Sales Policies.—The first essential is to have a thoroughly 
organized and enthusiastic sales department. Its duty is 
to sell ranges and other appliances. It is very important 
to adopt some fixed policy in regard to range prices. 
There has been a tendency in the past to try out different 
methods of price fixing such as selling and installing the 
range at cost, installing the range at the expense of the 
company, making the consumer attend to the wiring, selling 
at cost plus the average cost of installation, etc. When 
the consumer is presented with more than one method he 
is confused, and we believe it is essential to adopt one 
standard method which will be universal. It is the opinion 
of the committee that the range should be sold at cost plus 
15 per cent and a fixed added installation charge. Present 
statistics seem to warrant an installation charge, except 
in unusual cases, of $15, but as a matter of policy a fixed 
charge of less than $15 might be advisable. The wiring 
and installation charge should be included in the range 
price. The foregoing terms are based on cash sales. We 
advise a 10 per cent increase where payments are made by 
installments. 

Demonstrators.—It is obvious that a complete assort- 
ment of ranges should be displayed at the office. Wiring 
should be so arranged that any of the ranges may be con- 
nected for demonstration. Each employee in offices where 
ranges are displayed should understand intimately the con- 
struction and operation of a range so that in cases of emer- 
gency he will be qualified to handle a “prospect” with grace 
and efficiency. Invitations should be sent to a selected 
list of customers to witness periodical demonstrations held 
at the office. Careful scrutiny should be given all announce- 
ments of public or semi-public gatherings, and arrangements 
made in advance to supply and demonstrate electric ranges 
on all such occasions. From time to time it is advisable 
for the company to conduct a cooking school at a location 
other than the office. Many of the large manufacturers 
of food products employ traveling demonstrators, and ar- 
rangements ‘may be made with these demonstrators to 
use an electric range, thereby making the demonstrations 
of mutual advantage. Good prospects for home calls may 
be obtained from the office records of those who have 
manifested an interest in the ranges on display in the office. 
Competent women demonstrators should be detailed to visit 
the homes of new range customers immediately after the 
ranges have been installed. The customer should be im- 
pressed with the idea that future demonstrations will 
gladly be given upon request. Calls should be repeated 
until it is assured that the operation of the range is thor- 
oughly understood and that it is working satisfactorily. 

Co-operation with Dealers.—Co-operation with the elec- 
trical contractor-dealers is essential. They should be en- 
couraged by allowing them to do the wiring when 





practicable. If dealers are to do the wiring for ranges, a 
set of standard wiring and installation specifications should 
be supplied by the central station and sent to all dealers 
and contractors. These specifications should be strictly 
adhered to as the range cannot operate successfully other- 
wise. While it is desirable that we should co-operate with 
dealers as much as possible, the dealers and contractors 
should remember that it is the paramount duty of the cen- 
tral station operators to build up their business for the 
benefit of the stockholders. While the electric range is 
coming into universal recognition, it is necessary for the 
central station to assume a large expense for promotion 


work. Range prices as well as all other materials are . 


advancing rapidly, thus greatly curtailing sales. We be- 
lieve that for the present central stations must assume the 
undesirable burden of selling the ranges and in most in- 
stances of doing the wiring and installing. As the business 
develops the time will gradually come when dealers can 
more profitably take over the range business. 


ELECTRIC HEATERS SPEED 
TERMINAL UNLOADING 


By Warming Oils and Other Fluids That Flow Very 
Slowly Under Cold-Weather Conditions Con- 
siderable Time and Expense Are Saved 

The use of electricity in conserving fuel, speeding 
production, reducing fire hazards and in a vast number 
of other ways proving a boon to mankind is well ap- 
preciated. Some of the applications are quite spectacu- 
lar; some are widely heralded, and others are little 
heard of. Perhaps the use of an electric heater to 
reduce the car shortage might be considered an im- 
portant and yet inconspicuous application. 

A subscriber has written to tell how a 214-kw. Sim- 
plex immersion-type heater was used last winter to 
heat the oil in tank cars, and how by its use the time 
required to empty them was reduced from three days 
to three hours. The shorter time required to empty 
saved a very considerable demurrage charge, sufficient 
to pay for the heater in a short time. It was equiva- 
lent to increasing trackage facilities at the industrial 
plant, and it likewise made it possible to obtain oil more 
rapidly with existing facilities. ; 

‘The use of a heater in this way during cold weather 
is not only very convenient but is also safe and econom- 
ical. It has frequently been pointed out that with the 
expected scarcity of coal during the coming winter the 
increased demand for oil for fuel and in numerous 
industrial undertakings may be expected to make itself 
felt in a way that will cause a shortage of tank 
cars. It is therefore not difficult to see that, with 
existing demurrage rates of $1, $2 and $3 for the first 
three days and $5 thereafter, an electric heater will 
prove a real economy where the winter is severe, as 
well as going a long way to reduce a shortage of tank 
cars. 

A further illustration of the value of the immersion 
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heater in this connection is to be found in the cocoanut- 
oil industry. Steamship lines at New York City have 
been able to save many days in unloading by using the 
heaters in the barrels so that the oil can be quickly 
withdrawn. 

In the winter time oils and other liquids, including 
molasses, become quite thick and flow very slowly. 
The use of heaters will be found to save considerable 
time in unloading. 


A HALF-MILLION-DOLLAR 
FREIGHT PROBLEM SOLVED 


How Use of Tractors Has Assisted in Acceleration 
and in Reducing Cost of Transportation Within 
Plant of Meat-Packing Concern 

In the meat-packing industry one of the big prob- 
lems is the economical and prompt transfer of freight 
between various manufacturing departments and be- 


tween these departments and outgoing railroad cars. 


This problem is particularly important with a concern 
handling so large a volume of delicate and perishable 
commodities as Armour & Company, Chicago. The mag- 
nitude of the task can be better appreciated when it 
is stated that the Armour company handles within its 
39 acres (15.78 hectares) of plant in round numbers 
about 5,000,000 lb. (2,260,000 kg.) of freight a day. 
Of this amount 2,000,000 lb. (907,000 kg.) is attribu- 
table to interdepartmental handling and 3,000,000 Ib. 
(1,360,000 kg.) is handled from different departments, 
coolers or storerooms to loading platforms and railroad 
cars. The cost of labor for performing this gigantic 
task is roughly $500,000 annually. 

It was seen as far back as 1893 that the company 
freight-handling problem was a large one. At that 
time a step in advance of the packing industry in gen- 
eral was taken by erecting an elevated electric railroad 
structure at a cost of $75,000. This structure, con- 
necting all manufacturing departments with each other 
and with the main shipping points, comprised 7.5 miles 
(12.86 km.) of track. It was equipped with 2 miles 
(3.2 km.) of overhead trolley, seven motor cars with 
15-hp. motors and 950 three-wheeled trailers of various 
designs weighing from 600 Ib. (272 kg.) to 700 lb, 
(317 kg.) empty. 

It was formerly the practice for freight which con- 
sists of finished products such as canned goods, soaps, 
fresh meats, lard, eggs, butter, etc., to be hauled on 
the elevated road from the departments to a central 
point known as the packing and shipping department. 
This freight, which amounted to 200,000 tons (90,718,- 
490 kg.) a year, comes into this central department at 
the third-floor level. There it was unloaded from the 
trailers, was hauled on two-wheeled trucks to the first 
floor, regrouped in carload lots, and then again handled 
on two-wheeled trucks into outgoing railroad cars. 
This, it was decided, was an obviously inefficient pro- 
cedure. 

Tests were therefore made to determine a better 


method than that of the two-wheeled truck, since it - 


was established that 300 Ib. (136 kg.) was a good aver- 
age load for one man to handle in this manner. Four- 
wheeled ball-bearing push trucks measuring 5 ft. by 
2.5 ft. (1640 m. by 8.20 m.) and weighing 250 Ib. (113 
kg.) were tried, as were also storage-battery-driven 
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industrial trucks. It was found that one man could 
handle 1000 Ib. (453 kg.) on a push truck and about 
twice that on the storage-battery truck. But in the 
packing and shipping department it was decided that 
it was necessary to have as many square feet of truck 
surface as was required for storing freight on the 
floor if a saving was to be made between the operation 
of getting the freight off the elevated road and into 
the outgoing cars. It was figured out that this re- 
quired about 1000 trucks, thereby eliminating the stor- 
age-battery truck on account of the large investment. 
So the four-wheeled push trucks were chosen. This 
change from the two-wheeled trucks reduced the truck- 
ing cost 16.5 per cent per ton. 

The next logical step was to try handling these four- 
wheeled trucks as trailers behind storage-battery- 
driven tractors. This permitted placing loads greater 
than 1000 lb. (453 kg.) on the trailers, which was not 
feasible with man power. Before the motor tractors 
were tried the work in the packing and shipping de- 
partment was carried out by from eight to ten loading 





TRACTORS IN OPERATION IN MEAT-PACKING PLANT 


gangs, each of which consisted of two checkers, four 
carmen, four truckers and one loader. The tractors 
made it possible to displace in each gang the four men 
used as truckers by rearranging the grouping of the 
men. It was then possible to haul as many as ten or 
twelve trailers behind each tractor, taking as much as 
5 tons (4535 kg.) or 6 tons (5443 kg.) per tractor 
load. This change reduced trucking costs 25 per cent 
per ton. Local conditions aided in this change. The 
company’s loading docks are wide and smooth; the 
assembly rooms are largely free from obstructing 
columns; the doorways are wide and the hauls are of 
fair length. 

Finally storage-battery tractors were tried out in 
competition with the elevated railroad. A section of 
the road was shut down, and freight on that section 
was handled by two tractors and a group of four- 
wheeled trailers. Two railway motor cars were dis- 
placed. Making this change was easy since the tractor 
could operate on the board walks alongside the elevated 
tracks. Records of tonnage showed that during the 
two weeks’ test period the tractors handled 27 per cent 
of the freight transferred over the elevated railroad at 
16 per cent less cost than it could have been handled by 
the hand truck and elevated motor method. It is be- 
lieved that a better showing could be made if the rails 
were covered to give a broader and unbroken. dock 
surface. That it was possible to make such a saving 
is attributed to the fact that the tractors can go from 
the elevated structure into the departments, haul out: 
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the trailers from trains and move these trains directly 
to their destination, eliminating both hand pushing and 
rehandling of goods. This greater flexibility of the 
tractor system is one of its main features in com- 
petition with the elevated railroad. In addition to 
' effecting the direct saving on these tests the tractors 
gave better and quicker service and reduced the amount 
of overtime labor. 

The Armour company at present has twenty-five 
tractors and 1500 trailers in service. These machines 
handle an average of 50 tons (45 t.) of freight each 
per ten-hour day. The hauls vary in length from 90 
ft. (27.48 m.) to 1100 ft. (835.2 m.),; the average haul 
being about 400 ft. (121.92 m.). In practically all 
instances the hauling is over smooth surfaces of wood 
or concrete. What few grades are encountered are from 
10 ft. to 25 ft. (3.04 m. to 7.62 m.) long and of from 
2 per cent to 10 per cent slope. 

The twenty-five tractors have been placed in service 
a few at a time, care being exercised to place each unit 
where the volume of traffic, the condition of the docks 
and the length of the haul justified its adoption. In 
some cases the labor of three men was eliminated by 
one unit; in other cases one tractor displaced as many 
as seven men. The company figures that under these 
conditions the tractors will effect sufficient savings to 
pay for themselves in one year. Perhaps the strongest 
point in favor of these storage-battery units is the fact 
that departmental foremen are in hearty sympathy 
with the change, largely because it brings them relief 
from labor shortages and from freight congestion. 


COLLECTION CONDITIONS 
AT A SUMMER RESORT 


Many Hotels and Business Houses in Atlantic City 
Put on Semi-Monthly or Weekly Basis, with 
Personal Calls from Collectors 

In a summer resort where the population is migratory 
the subject of credit extension and of collections is of 
more than the usual importance... The busiest time is 
usually from the first of July to the middle of Septem- 
ber, this being the hottest season. Cottages are all 
filled as well as hotels, which means a big revenue for 
all in business. People go to the resort from other 
places just for the summer, and after Labor Day they 
return to their homes; and so it is with those who go 
there to open stores and leave in the fall. This means 
that the lighting company must keep a watchful eye on 
all consumers who desire to use electricity during this 
period. 

At Atlantic City the subject of granting credit and 
making collections has received considerable attention, 
with the result that delinquencies have been kept very 
low. 

Henry Cohen states in the Bulletin of the American 
Gas & Electric Company, the parent company, that con- 
sumers who have been on the local company’s books 
from year to year and who have promptly paid are not 
required to make a deposit, but those who go to the city 
for the summer season must make a deposit sufficient 
so that when they leave the company will be protected. 
This, it is stated, has been one of the greatest draw- 
backs that the company has had to contend with. A 
great many hotels and business houses are put on a 
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semi-monthly and some on a weekly basis, and collectors 
call on them personally; otherwise, it is stated, there 
would be a very large delinquent list at the end of the 
season from: which the company could not collect, since 
by the time the collector got there the delinquents would 
be gone. 


OPTIONAL RATE ON AN 
ACTIVE-ROOM BASIS 


Triplicate Charge in Force in a Wisconsin Town for 
Service, Active Demand and the Total 
Energy Consumption 

An optional rate for electric lighting on the active- 
room basis is employed by the Wisconsin Public Service 
Company, Green Bay, in which there is a triplicate 
charge. First, there is a customer charge of $1 per 
month; second, a demand charge of 15 cents per month 
for each active connected lighting unit of 50 watts 
capacity or equivalent, and, third, an energy charge of 
4 cents per kilowatt-hour for all energy consumed. 

The active load is determined as follows: 

Residences lighted exclusively by electricity: Active lights, 
main hall, main stairway, parlors, library, dining room, 
living room, kitchen, den, music room, conservatory, butler’s 
pantry, and one light on second floor. All other lights in- 


active. Active lights not to exceed 75 per cent of total 
installation. 

Residences and flats occupied by more than one family, 
each floor used for living rooms: Classification same as 
residences lighted exclusively by electricity. 

Residences not included in the above: All lights active. 

Hotels, clubs, boarding houses: Classification same as 
for residences, except lights connected and used in buffets, 
bars, bowling alleys, billiard rooms, card rooms, lobbies, 
main halls, corridor on each floor, washrooms and lava- 
tories, which shall be deemed active lights. 

Auditoriums, dance halls, opera houses, lodge rooms, 
churches and factories closing at 6 p. m.: One-half the con- 
nected load shall be deemed active. 

Retail and wholesale mercantile establishments, saloons, 
restaurants, factories not closing at 6 p. m., depots and other 
consumers not herein specifically provided for: All lights 
shall be deemed active. 


ANOTHER OPPORTUNITY TO 
HELP ALONG LIBERTY LOAN 


Because of Their Broad Contact with So Large a 
Portion of the Public, the Aid of Public 
Utilities Is of Particular Value 

The second Liberty Loan campaign is now on, and 
according to all reports has got on its way with a fly- 
ing start. This time, however, the total is greater than 
before, and for that reason the greater must be the 
efforts of those back of it to insure success. 

In the previous campaign central stations proved 
their co-operative value in many ways, such as by win- 
dow displays, free energy for Liberty Loan signs, send- 
ing out loan publicity matter with bills, and in various 
other ways. 

In this campaign the help of the local utilities, be- 
cause of their broad contact with so large a portion of 
-the public, will undoubtedly go a long way toward pro- 
ducing a heavy oversubscription. The government has 
pointed out many times that the greater the number of 
small subscriptions the greater the success of the loan. 
It is in increasing the number of subscribers that the 
central stations are particularly of value. 
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ADVANCE IN TECHNICAL THEORY AND PRACTICE 


Including a Digest of Important Articles Appearing in the Scientific 
and Engineering Press of the World 





COMBATING SHORT CIRCUITS 
IN THE CENTRAL STATION 


Benefits That Accrue from Sectionalizing Equipment 
and Conductors, from Amelioration of the 
Power Factor and from Reactors 


N THE Revue Générale de l’Electricité for Aug. 18 
[ser is printed the second part of an article by F. 

Scoumanne upon the protection of high-powered cen- 
tral stations against the destructive effects of short cir- 
cuits. The first part of this article, which gave a de- 
scription of the installation of the Société Force Elec- 
trique of Baku, Russia, relating some accidents of the 
kind that ordinarily occur in such power houses, inquir- 
ing into their causes and suggesting remedies, appeared 
in the Revue Générale de lV’Electricité for Aug. 11 and 
has already been noticed in the Digest. In the second 
and concluding installment the author takes up seri- 
atim the proposed remedies and recounts how they are 
being applied on the company’s system and in its cen- 
tral station at Ville Blanche. 


DIVISION OF THE CENTRAL STATION 


The first of these remedies lies in the sectionalizing 
of the station equipment. This implies the impossi- 
bility of operating with an interconnected network. The 
author believes in the advantages of an open network, 
provided always that it is so constructed that every link 
normally open can be closed if the need should arise. 
The Baku company has followed this plan for networks 
operating at 6000 volts and 20,000 volts; while these 
are normally open, every substation can be energized 
from either of two points of supply. The principle of 
the division of the network in normal service is carried 
as far as possible, and the substations are so designed 
that either by the aid of a double system of busbars or 
by direct connections between cables there can be in- 
stalled at any substation almost as many independent 
feeders as there are outgoing cables. When the trans- 
formation of the 6000-volt lines now under way shall 
have been finished it will be possible to divide the sup- 
ply lines into eight distinct feeders, and all the energy 
transmitted from the central stations will be in eight 
parts entirely distinct. 

It may be objected to this system that under it cables 
cannot be loaded in a way exactly proportional to their 
size and that therefore there will be either an increase 
of line losses or a decrease of the maximum power 
usable. This objection the author meets with the aid 
of mathematical formulas, coming to the conclusion 
that the line losses will be negligible and that the 
diminution of the maximum power transmitted over, 
say, twelve lines will not be a detriment, since normally 
two, at least, of these lines would be considered as a 
reserve. Furthermore, in an emergency two or three 
of them could be operated in parallel. 


Apparatus operated by eight feeders should not be 
divided into more than two, three or at the most four 
groups, and the author discusses whether it is better 
to make this division at the 20,000-volt busbars of the 
substations or to maintain the eight distinct feeders 
until the 6000-volt busbars are reached. Safety and 
economy point to grouping the transformers in eight 
sections to correspond with the feeders serving them, 
but such a plan is hard to carry out. In the company’s 
new substation at Ville Blanche provision has been 
made to connect ezch transformer to a system of auxil- 
iary busbars from which one line will go out. Each of 
these systems of auxiliary busbars is connected in its 
turn to one or the other of two systems of general bus- 





PROPOSED REARRANGEMENT OF BUSBARS 


bars and can thus be put in parallel with any analogous 
system. 

At the Ville Blanche central station two 6000-volt 
busbars are provided, permitting the operation of the 
machines in two groups only. Thecretically this divi- 
sion has been made, but practically it is never long 
maintained, since every day for one reason or another 
it is found necessary to put all the machines in parallel. 
It is now planned to rearrange the existing four sys- 
tems of busbars, which are shown above, so as to 
leave I and IV connected but to separate II and III, 
forring a new group. Each machine will remain con- 
nected to the two sections of the first group and will be 
besides connected to the two sections of the second 
group. An oil circuit breaker will permit operating 
the different systems in parallel directly or indirectly, 
and means for connecting III and IV when this is neces- 
sary will make it possible to return to the old system. 


AMELIORATION OF POWER FACTOR 


A bad power factor naturally necessitates the use of 
electric generators whose kva. rating does not corre- 
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spond to that of the prime movers driving them. If, as 
at Ville Blanche, the power factor is 50 or 60 per cent, 
a 10,000-kw. turbine should be coupled to a 20,000-kva. 
generator. As the destructive effects of short circuits 
are proportional, not to the power of the motors, but to 
that of the generators, these effects are inversely pro- 
portional to the power factor. Consequently the de- 
structive power created at the moment of a short-cir- 
cuit will be diminished by at least as much as it has 
been possible to reduce the power of the alternators. 
In other words, the amelioration of the power factor as 
a means of influencing safety conditions comes into 
play only at the time of installing new generator 
groups. It does not directly affect the conductors, oil 
circuit breakers and auxiliary apparatus, which have 
supposedly been chosen of sufficient strength to with- 
stand short circuits, nor does it influence the function- 
ing of automatic oil switches at the critical moments 
of short circuits. 


EMPLOYMENT OF REACTORS 


When reactors are installed in the shape of special 
coils inserted in the circuits, there is always a loss of 
power due to the ohmic resistance of the coil. This loss 
can be reduced as much as may be desired by increas- 
ing the section of the conductors. This, of course, 
means an increase in the price of the coil. Economical 
considerations will determine the proper conductor sec- 
tion to use. By mathematical computation it is shown 
that the introduction of a reactor in a circuit produces 
a variation of voltage corresponding to the extent to 
which the current is thrown out of phase. 

The circuits terminating at or starting from the 
Ville Blanche central station are (1) cables leading to 
units in service, which have little impedance; (2) cables 
leading to units in process of construction, which will 
have strong impedance; (3) cables connected with 
transformers, of which the impedance is strong; (4) 
6000-volt lines, with a negligible impedance, and (5) 
lines serving the auxiliary switchboard of the power 
house, also presenting no appreciable impedance. If in 
each 6000-volt line leaving the central station there 
were inserted a reactor such that should a short circuit 
arise the current would be limited to say twenty times 
the normal, there would be no danger to the equip- 
ment and no sensible disturbance of the system. In 
case of a short circuit upon the 20,000-volt network, 
the current would be limited by the impedance of the 
transformers and would not attain more than twelve 
times the normal current. If the transformers were 
grouped in parallel on the high-tension side, each trans- 
former would transmit this current and the effect upon 
the buses would be almost the same as if the short-cir- 
cuit had arisen in them. On the contrary, if the trans- 
formers were operated separately, only one of the two 
would be affected and the momentary surge on the buses 
would be twelve times the normal current of one trans- 
former only. 

In the absence of reactors, falls of voltage under 
short-circuit may be more even than 50 per cent. This 
is why, in a central station like that at Ville Blanche, 
serving only induction motors, a division of the instal- 
lation in independent sections would be desirable even 
if the employment of reactors eliminated all the destruc- 
tive effects of short circuits. In place of creating four 
systems of busbars completely independent, they may 
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be tied together by 1ueans of four reactors so as to form 
a ring. The reactors connecting the different systems 
of busbars should be designed to allow normally from 
20.to 25 per cent of the power of the strongest genera- 
tor to pass through them. 

Finally, the author recognizes that reactors must re- 
spond to special conditions and that it is not certain 
that European equipment will lend itself to their use. 


Generators, Motors and Transformers 


The Three-Phase Induction Motor Fed by Asym- 
metrical Pressures.—C. DELLA SALDA.—This article 
contains the application to three-phase induction motors 
of the general principle established by Gilman and For- 
tescue, namely, that “an asymmetrical polyphase system 
can be considered as the resultant of two symmetrical 
polyphase systems rotating in contrary directions.” 
The author demonstrates this principle for the par- 
ticular case of three-phase motors, using the graphic 
method of vectors, which furnishes the intensities and 
the phases of currents and voltages of the two com- | 
ponent systems, for the case both of delta-connected 
and star-connected stator windings. Some practical ex- 
amples illustrate the theory. The conclusion is that al- 
though the three-phase induction motor tends to equi- 
librate the loads of the three phases, it is very sensi- 
tive to voltage dissymmetries. The limiting case of the 
three-phase motor fed by a simple alternating current 
is considered, and it is shown that this condition is 
bad from the points of view of efficiency, heating, etc.— 
Abstracted from Elettrotecnica, June 5, 1917, in Science 
Abstracts, Section B, Aug. 30, 1917. 


Lamps and Lighting 


Life of Gas-Filled Lamps.—Gives tables showing the 
average efficiencies for the first 1200 hours of the life 
of spiral-filament gas-filled lamps of three different types 
and of wattages ranging from 15 to 100. The average 
useful life (watts per candle = 120 per cent of 
initial value) was found to be 100 hours for the best 
type of 80-watt, 120-volt lamps, while for the 75-watt 
and 100-watt, 220-volt lamps it was only about 100 
hours. The initial watts per mean spherical Hefner 
candle ranged from 0.75 to 2.60 in the different types. 
—Abstracted from Mitt. d. Vereinig. d. Elekt. Werken., 
15, and Elekt. Zeits., May 3, 1917, in Science Abstracts, 
Section B, Aug. 30, 1917. 


Generation, Transmission and Distribution 


Fuel Economy.—ALEXANDER JUDE.—Comment on 
relative values of low-pressure high-temperature, high- 
pressure low-temperature, and high-pressure high-tem- 
perature plants. Some of the comparisons are: 


175 Ib., 300 Ib., 350 Ib., 
800 deg., 500 deg., 800 deg., 
28% in. 28% in. 28% in. 
Total heat, from 32 deg.......... 1,414 1,262 1,408 
Total heat, from 80 deg.......... 1,366 ASeEe. aaa’ 
Available energy, British thermal 
WE since Wiccinen nn Ceseeeawaeicote 433 395 478 
Mean temperature at half energy 
expansion, allowing a _ general 
nozzle efficiency of 0.88......... 390 242 277 
BEORT. GUPOPIIORE 6.660 6 R 5h hi 5 Ses 155 by 42 
Mean dryness fraction........... sa 0.928 es 
Final dryness fraction............ 0.925 0.812 0.882 
Efficiency ratio of turbine, say.... 0.74 0.69 0.7225 
AP ET > 65s 6550 Os Ske SB 321 272 $45 
TRE ob CNie esas eee nceeeneks 1 0.85 aa 
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From this data the author concludes that: (a) High 
pressure only as against high temperature will not do. 
(6) High pressure combined with high temperature 
should give a benefit up to a maximum of 7 per cent 
over the ordinary pressure of to-day at the same high 
temperature. The high-pressure proposition has also to 
be considered in relation to load factor, for it does not 
follow that an advantage in evidence at full load will 
continue at less than rated loads. This is indicated by 
the fact that the no-load consumption is greater with 
turbines having a large number of stages. Therefore 
the very high-pressure turbine, with its extra stage or 
diameter, or whatever it may be, will tend to have at 
least as high a no-load consumption as the moderate 
turbine. Consequently at half load the benefit from the 
very high pressure is not more than one-half that at 
full load, and so on. Ordinarily (not war time) very 
little of a power plant runs continuously at full load. 
It seems that although the working load on any one 
unit in a-station may be high, the load factor, which is 
more often than not on the wrong side of 0.5, or even 
0.25, is of more importance the higher the pressure and 
temperature, because the standing losses by leakage 
and radiation must in the nature of things be higher. 
—London Engineering, Aug. 17, 1917. 


Installations, Systems and Appliances 

The Audion.—L. W. AUSTIN.—Results of observations 
made on the De Forest-Hudson filament audion at the 
United States naval radiotelegraphic laboratory. The 
gas pressure used in audion detectors is generally below 
0.001 mm. of mercury. By substituting nitrogen for 
air, to prevent the burning out of the filament, it has 
been found possible to construct detectors at all pres- 
sures up to that of the atmosphere. The action at 3 
mm. is entirely normal. Local oscillations are easily 
produced, and the sensitiveness is fully as great, both 
for continuous and damped signals, as at the usual pres- 
sure. At 10 mm. the sensitiveness is about normal, but 
local oscillations are more difficult to produce. In the 
neighborhood of atmospheric pressure no local oscilla- 
tions have been observed and the sensitiveness to spark 
signals is much less than at the low pressures. The 
conditions in this case would undoubtedly be much im- 
proved by bringing the electrodes closer together. Even 
with the ordinary arrangement of electrodes, the 
changes in the grid and plate currents due to the in- 
coming waves are similar to those observed in the usual 
vacuum. With 200 volts, the plate current amounts to 
20 or 30 micro-amperes. Data are also given on the 
effect of the direct-current voltage between the grid and 
filament on grid and plate signals—Journal of thé 
Washington Academy of Sciences, Sept. 19, 1917. 


Electrophysics and Magnetism. 

Ionization Potential of Electrodes in Various Gases. 
—F. M. BisHop.—A comparison has been made of the 
two methods previously used for determining the ioni- 
zation potentials of gases by electrons, and the method 
where the electrons are liberated by ultra-violet light is 
shown to give misleading results because the number 
of electrons set free is too small. This explains the dis- 
crepancy between the results hitherto obtained by this 
method and those obtained with apparatus where the 
source of electrons was a hot metal surface. The ioniz- 
ing potential of several gases has been determined un- 
der conditions which tend to minimize the photo-electric 
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effect on the receiving electrode due to radiations in 
the tube. Results were obtained in good agreement 
with the accepted values for the following gases: Oxy- 
gen, 9; nitrogen, 7.5; hydrogen, 11. In hydrogen, in 
addition to this ionization, which begins at 11 volts, a 
second and more intense type was found, which begins 
at about 15.7 volts. For mercury vapor no ionization 
could be detected below 10.27 volts, which is in agree- 
ment with the recent work of Goucher and Davis. The 
ionizing potential of nitrous oxide has been measured 
and found to be identical with that of nitrogen. It thus 
appears that in this case at least the ionization poten- 
tial of nitrogen is not affected by its chemical combina- 
tion in a compound.—Phys. Review, September, 1917. 


Telegraphy, Telephony and Signals 


Phototelegraphy Between Berlin and Constantinople. 
—According to the Annales des Postes, Télégraphes et 
Téléphones, Dr. Korn proposes to introduce his system 
for the telegraphic transmission of pictures on the Ber- 
lin-Vienna-Sophia-Constantinople-Bagdad route. For 
this purpose either telegraphic or telephonic connections 
could be utilized—London Electrician, Sept. 7, 1917. 


Miscellaneous 


Open and Inclosed Fuses.—A. B. EASON.—This arti- 
cle deals with the fusing currents of open and inclosed 
fuses rated at ‘3 amp. to 100 amp. for 250 volts and 500 
volts. Advantages and disadvantages of both types 


PARTICULARS OF QUALITIES PERTAINING TO FUSE WIRES OF 
* ARIOUS METALS 


Iron Copper | Silver | Lead | Tin 

















eS Se ee ee ae | 
Specific heat, calories. ........ 0.200 0.100 0.075 0.035 0.055 
Density, gm./cem.*........... | 7.8 8.9 10.0 11.0 7.0 


Factors re heat generated in 
electrical resistance, for Q: 
Resistance, microhms/cm. | 
WEB s wciiiinn cntienenua 9.70 | 1.60 1.60 19.00 10.00 
Temp. coef. per 1 deg. C., a. 0.0062 | 0.0040 | 0.0038 | 0.0039 | 0.0036 
4—-T1=0= temperature rise 


to — SREP TES 1300 1100 930 320 213 

WOR hes as cto seeet es 87.8 8.62 7.23 42.90 17.70 

0. 239s “r +a), for calories. . 21.0 | 2.06 1.73 10.20 4.20 
Conduction, for qi, fi: | 

Conductivity, k, cal./em.2...| 0.165 0.720 1.10 0.080 0.150 

2x2 MARS: otceeasv saws 25,700 | 21,800 | 18,400 6,340 4,230 

2x? ra Ti) Rmfafe. <.....-. 4,260 | 15,700 | 20,240 507 633 


ee for qs, fa: 
(Ts - T1), with B =.00063. 2.58 2.18 1.84 0.634 0.423 


Radiation, for qs, fs: 
(Ta -— —T,') ) /(1000)4 =Qr..... 6.15 3.57 1.90 0.119 0.051 
2 (0.239) w? (4.30) Qr........ 125 72.2 38.5 2.42 1.03 














are summarized and reference is made to several other 
papers on the subject. Empirical formulas are de- 
veloped for determining the fusing currents. For 
open-type fuses the instantaneous current in amperes 
required to rupture a fuse is 


AR+fAR +h. 
0.239 S (1+ a6) 
and for inclosed fuses is 
V (f,/e) R* + 2x2 (K’/V) T,—T,) RF. 

The values of f,, f,, f, and 0.239 S (1+ a4) are given 
in the accompanying table. R is the radius of the 
wire in centimeters. The values of l’ and K’, the 
mean length from the fuse wire to the filling and the 
conductivity of the filling respectively, are so various 


that it is difficult to apply the second equation.—Post 
Office Elect. Eng. Journal, July, 1917. 
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KENTUCKY COAL STRIKE 
CAUSES SHORTAGE OF FUEL 


F. W. Bacon Says that Central Factor Is the Adjust- 
ment of Government Coal Price for 
the Territory 


Coal conditions in Kentucky involve serious shortage 
of supply for utilities. Replying to a request from the 
ELECTRICAL WORLD for a statement of the facts, F. W. 
Bacon, vice-president of the Lexington Utilities Com- 
pany and the Kentucky Traction & Terminal Company, 
which furnish energy for other communities in addi- 
tion to their own properties, writes: 


Owing to the general strike prevailing in the coal fields 
of the eastern Kentucky district, from which this company 
procures its coal under a long-term contract running until 
1920, the coal contractors in this territory have been unable 
to furnish us our regular coal requirements, as a result 
of which the company has been forced to go into the market 
under these conditions and to buy such coal as could be 
acquired. 

In discussing this matter with Dr. Garfield, he promised 
to do everything in his power to protect this property 
and to guarantee the coal supply. Whether he will be able 
to accomplish this or not remains to be seen. Up to this 
writing only a limited amount of coal has been comman- 
deered and consigned to Lexington through G. W. Elliott, 
who is looking after the fuel distribution for public utility 
properties for Dr. Garfield. 

Naturally the real result desired in this territory is that 
the strike conditions in eastern Kentucky should be settled 
and mine operations resumed. The central factor to bring 
this about is the adjustment of the price which the govern- 
ment has fixed on coal for the territory, which from the 
statement of the operators is not sufficient to justify a 
large percentage of the mines resuming operations. I be- 
lieve, therefore, that the greatest service Dr. Garfield can 
render in this acute condition is to adjust on an equitable 
basis the price which these operators are going to be allowed 
to charge, which in my judgment, in equity to all miners, 
even in the same fields, could not be done by a flat amount, 
as the production costs vary widely, but should be based 
on cost plus a percentage of return on the investment. Such 
a plan would permit the immediate resumption of all opera- 
tions, irrespective of what their cost may be, at the same 
time allowing these operators a fair margin of profit. 


Writing on the same situation, the Louisville corre- 
spondent of the ELECTRICAL WORLD says: 


Action by the government authorities to bring about 
a resumption of coal production in the southeastern Ken- 
tucky-Tennessee field, which has been tied up by a strike 
since early in August, is essential to the supply of utilities 
and other consumers in central and eastern Kentucky out- 
side of the actual neighborhood of the mines. The power 
plant of the Kentucky Traction & Terminal Company, which 
supplies a considerable part of the territory around Lex- 
ington, is operating on almost a day-to-day basis because 
of the failure of the supplies abundantly contracted for. 

Special arrangements with the Chesapeake & Ohio Railroad 
provided for a limited number of cars of coal from the West 
Virginia and eastern Kentucky fields until means can be 
provided for resumption of the supply from the strike- 
closed field, usually the source of central Kentucky. West- 
ern Kentucky operators are being begged for coal by rep- 





resentatives of consumers from Kentucky, Indiana and 
southern Illinois points, as well as from points south of 
Kentucky. These emissaries are unable to offer any pe- 
cuniary inducements since the operators may not accept 
more than the scale which the government has promulgated, 
and the result is that the envoys to the “coal barons” are 
not getting much satisfaction. 


ONE-DAY MEETING OF THE 
INDIANA ASSOCIATION 


Coal and Labor War-Time Conditions Discussed and . 
Officers and Committees for the Ensuing 
Year Elected 

At a meeting of the Indiana Electric Light Associa- 
tion at the Claypool Hotel, Indianapolis, on Sept. 26 
delegates from less than one-half the member com- 
panies met to discuss various problems affecting the 
industry and to elect officers. 

Discussions of labor and coal conditions occupied most 
of the day. It seemed to be the consensus of opinion 
that up to the present time the drafting of men into the 
National Army had not interfered seriously with opera- 
tions of the companies, None of the organizations rep- 
resented in the association had asked for exemption 
of men on industrial grounds. 

Discussion of the coal situation centered mainly on 
two phases, one the decision as to which classes of load 
could best be dropped in time of emergency, the other 
relating to means for insuring shipment of coal to 
Indiana electric companies during the coming winter 
months. 

It was thought that in an emergency electric signs 
and display lighting would probably be the first to go 
by the board, and these, if it became necessary, would 
be followed by such power loads as could be interrupted 
without interfering with operations of factories en- 
gaged in government work. To assist in insuring ade- 
quate coal supply for the winter the executive commit- 
tee was instructed to go into the coal situation further, 
and it was recommended that the committee employ a 
coal agent to assist association members in securing 
fuel and in handling shipments from mines to electric 
companies. It is understood that if the executive com- 
mittee acts favorably upon this recommendation a man 
will be selected who is well acquainted with the coal 
business. 

The following officers were elected for the ensuing 
year: President, J. P. Ohmer, Elkhart; vice-president, 
T. A. Wynne, Indianapolis; secretary-treasurer, Thomas 
Donohue, Lafayette. Executive committee: S. W. 
Greenland, Fort Wayne; E. J. Condon, Angola; F. J. 
Hass, Evansville; P. H. Palmer, Kokomo; C. C. Perry, 
Indianapolis. Advisory committee: J. W. Robb, Clin- 
ton; H. H. Harrison, Indianapolis, and Thomas Eng- 
lish, Muncie. S. W. Greenland, Fort Wayne, is the 
retiring president. 
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PRIORITY IN MONEY 
AS A WAR MEASURE 


In Possible Apportionment of Available Capital to 
Corporations, Says Frank L. Dame, Electric 
Companies Should Ask Prior Consideration 

Under war conditions the apportionment of any much 
needed commodity is likely to be in the hands of a 
priority board. In an interview with a representative 
of the ELECTRICAL WORLD Frank L. Dame, New York, 
discussed the possibility that the supply of capital 
available for corporation financing may be regulated 
by a board of this character. Mr. Dame is a director 
of the Republic Railway & Light Company and has been 
identified with public utilities practically throughout 
his business career. As electric light and power com- 
panies represent an acknowledged economic use of cap- 
ital, Mr. Dame is of the opinion that these interests 
should prepare to present their claims for recognition. 
Capital investment in these properties is of twofold 
advantage at this juncture: It means low initial ex- 
penditure per unit of power and low consumption of 
fuel. 

“In England,” said Mr. Dame, “new capital issues 
can only be made after approval by the British treas- 
ury. In this country, which is now the banker for 
the Allies, we are rapidly approaching a similar re- 
striction, either officially or by the co-operative action 
of banking interests, and Mr. Sabin of the Guaranty 
Trust Company has already suggested a priority board 
on money.” 

In view of this situation, and without further re- 
gard to whether this is the time to inaugurate a cam- 
paign of education, it seems necessary to have concerted 
action on the part of public utility companies in formu- 
lating their claims for a priority basis in financing. 


THE STANDPOINT OF ELECTRIC UTILITIES 


From the standpoint of electric light and power com- 
panies, if it can be shown that in the grand total of 
financing, absolutely necessary in war times, the cap- 
ital requirements can be substantially lessened by meet- 
ing the demand of the light and power company rather 
than the manufacturer or isolated power plant for the 
power plant involved in any enterprise under consid- 
eration, the preference of the light and power company, 
Mr. Dame said, should be favored as a war measure. 

If, in addition, Mr. Dame added, it can be shown 
that from 14% tons to 3 tons of coal can be saved 
per year per kilowatt of new central station invest- 
ment, resulting in the release of 1500 tons to 3000 tons 
of coal for domestic consumption, together with the 
cars for carrying it, for every 1000 kw. of new central 
station capacity installed, and that there will be a fur- 
ther release of labor, the claim for priority will assume 
greater importance. 

Instead of leaving this situation to be dealt with in 
individual cases as conditions may arise in future, it 
seems advisable to have due consideration in advance 
by the state and national organizations representing 
these utilities in preparation for the contingencies 
which will undoubtedly arise and possibly for an edu- 
cational campaign that will be of permanent benefit to 
the industry. 

“Take first for illustration the case of a manufac- 
turer requiring, say, 3000 kw. to 5000 kw.,” Mr. Dame 
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continued. “He would undoubtedly install a power plant 
to generate electricity for distribution through his 
factory if at all modern in his methods. While the 
cost to the central station using much larger units 
to serve him would probably be $150 per kilowatt at 
present prices, the cost to the manufacturer would be, 
say, $200 per kilowatt without adequate reserve. This 
would mean a saving in capital of $50 per kilowatt, 
or $50,000 for 1000 kw.—33 1/3 per cent of the capital 
required by the central station. As we come to smaller 
units the disparity will increase. 

“Similarly, in the matter of operation, it is prob- 
ably safe to say that there will be at least 4% lb. of 
coal per kilowatt-hour after allowing for transmission 
losses in favor of the central station over the manu- 
facturer referred to above. At 60 per cent load factor 
this amounts to more than 11% tons of coal per kilowatt 
per year, or to 1000 kw. or 1500 tons per year.” 

As units become smaller or are operated non-con- 
densing, efficiency falls off rapidly, and in small units 
there is usually a lower load factor, which again gives 
the central station more advantage in both investment 
and efficiency through diversity in use. There are, of 
course, certain. situations, such as in large steel mills 
having waste gases, where the advantage may not ob- 
tain. This would prove the exception to the rule. 

The above figures were offered by way of illustra- 
tion by Mr. Dame, and not as figures which have been 
substantiated by investigation. The associations have 
data upon which satisfactory figures can be based, but 
this calls attention to a subject which seems worthy of 
serious attention. 


REPRODUCTION COST OF 


MILWAUKEE PROPERTIES 


Report of Engineering Staff of Wisconsin Railroad 
Commission on Physical Properties as Com- 
pared with Outstanding Securities 
After more than three years of work the engineering 
staff of the Wisconsin Railroad Commission has sub- 
mitted to the commission its report on the reproduc- 
tion cost of the physical properties of the Milwaukee 
Electric Railway & Light Company and the Milwaukee 
Light, Heat & Traction Company. This valuation was 
made as of Jan. 1, 1914, and showed a reproduction cost 
on that date of $37,319,297 for the property of the two 
companies. The capital expenditures of the two com- 
panies during the intervening years up to Jan. 1, 1917, 
were $3,206,700. The reproduction cost on Jan. l, 
1917, would accordingly be $40,525,997. This does not 
include any allowance for working capital or going 
value. The companies had cash and accounts receivable 
of $1,174,000, which when added to the reproduction 

cost gives a total valuation of $41,699,997. 

Against this valuation of $41,699,997 the company 
had outstanding in the hands of the public and owned 
by the Wisconsin Edison Company $41,006,000 par 
value of securities, or about $694,000 less than the 
reproduction cost of the properties. In order to deter- 
mine the present value of debt represented by bonds 
sold at a discount, the unamortized discount may be 
deducted therefrom. If this be done, the present value 
of bonded debt and outstanding capital stock and notes 
is $39,500,856, as of Jan. 1, 1917, or $2,199,141 less 
than the reproduction cost of the properties. 
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FURNISHING SERVICE TO 
THE CHILLICOTHE CAMP 


Completion of Transmission Line to Ohio Canton- 
ment Will Provide Abundant Energy 
for All Purposes 

As reported in last week’s issue of the ELECTRICAL 
WORLD, construction of the transmission line to meet 
the requirements of the city of Chillicothe, Ohio, and of 
Camp Sherman, the army cantonment at that point, is 
progressing rapidly. The transmission line is being 
built by the Ohio Utilities Company. After its com- 
pletion the generating plant of the Chillicothe Electric 
Railroad, Light & Power Company will be held as a 
reserve station. Both of these companies are con- 
trolled by the National Utilities Company, New York. 
A. F. Beringer of that company has given the ELEc- 
TRICAL WORLD the following account of the situation, 






































































TYPE OF SUBSTATION USED AT TYPICAL CANTONMENT 


showing the large increase in business at Chillicothe 
during recent months: 


The Ohio Utilities Company, which is building the trans- 
mission line from a point south of Columbus through Circle- 
ville to Camp Sherman at Chillicothe, states that current 
will be turned into this line on the night of Oct. 4, barring 
unexpected delays, and that this program has the approval 
of cantonment officials and civic authorities at Chillicothe. 

At present, in order to meet the rapidly increasing needs 
of the camp for power, it is necessary for the Chillicothe 
Electric Railroad, Light & Power Company to limit the 
street lighting within the city for a short time each even- 
ing. This condition, of course, will cease to exist after 
Oct. 4, when the transmission line is in operation, as ample 
energy will then be available not only for the entire needs 
of the city of Chillicothe but for the total requirements of 
the cantonment, as well as to serve a considerable number 
of manufacturing concerns, which have made application 
for power, but which it has not been possible to supply 
owing to the necessity for diverting all spare energy to the 
camp. Approximately 750 hp. in such industries is avail- 
able and will be connected shortly. 

As a consequence of the exceptional activity in and about 
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Chillicothe, due to the establishment of the National Army 
camp, the earnings of the Chillicothe Electric Railroad, 
Light & Power Company have increased greatly as will be 
noted from the following statement: 


Gross Operating Net 
RE RE Cass sin.6 6 6p200ibe a AR $10,342.61 $5,419.71 $4,922.90 
duly, TORGi iis ete Se 7,383.03 5,127.91 2,255.12 
ERGUONOE is es Se eee $2,959.58 $291.80 $2,667.78 
Ait: SSOP sins ss oxmeecaiee $13,902.56 $6,606.50 $7,296.06 
AEE,§ SORE sic 5 na Peeters ve 7,905.62 5,497.58 2,408.04 
SRCTRORS dv d58 cae eee $5,996.94 $1,108.92 $4,888.02 


The earnings are still increasing daily, and it is esti- 
mated that when motors have been installed for the in- 
dustries above referred to and additional electrical in- 
stallations at the camp now under way are completed, the 
gross earnings of the company will approximate $20,000 
and the net $10,000 per month, or at the rate of $120,000 
net per year. 

In order to take proper care of the camp requirements, 
which, when all installations are completed, will probably 
average a connected load of 3000 kw. and a maximum de- 
mand of 2000 kw., expenditures for transmission line and 
other equipment approximating $250,000 were made. 

When it is remembered that the government order to: 
supply energy to the cantonment was not received until 
about the middle of July one can appreciate readily the tre- 
mendous task confronting the Ohio Utilities and the Chilli- 
cothe Electric companies (which are co-operating in fur- 
nishing this energy) in providing equipment to supply ap- 
proximately 2500 kw. By enlisting the co-operation of the 
government officials in charge of the construction of the 
cantonment, the railroads and firms supplying poles, con- 
ductors, generators and other equipment, about 45 miles 
(72.4 kw.) of transmission line have been built in slightly 
over sixty days, although the actual working time, after 
sufficient materials had arrived on the ground, was about 
forty days, and in addition the generating capacity at the 
Chillicothe station has been increased considerably. 

The cantonment officials have expressed themselves re- 
peatedly as more than pleased with the results obtained by 
these companies in their efforts to serve the government on 
time. 


NEW YORK EXPOSITION 


Growth of the Business Here and Abroad Due to 
Fuel Situation Gives Special Interest 
to These Exhibits 

The electric vehicle industry is getting ready for its 
participation in the annual Electrical Exposition, which 
opens in Grand Central Palace, New York, on Oct. 10 
and will last ten days. Electric cars and trucks, bat- 
teries and other accessories have always been a promi- 
nent feature of these expositions in which the year’s 
progress is shown. 

The electrical vehicle industry has benefited greatly 
from conditions resulting from the war, especially the 
gasoline situation. This benefit is world-wide, and 
electric vehicle manufacturers in this country have been 
shipping products to every part of the globe. Scores 
of electric vehicles have been placed in South Africa. 


Jobbers’ Meeting at Cincinnati 


The semi-annual meeting of the Electrical Supply 
Jobbers’ Association will be held at the Hotel Sinton, 
Cincinnati, Ohio, on Nov. 13, 14 and 15. 
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APPOINTMENTS IN THE 
NAVY RESERVE FORCE 


Secretary Daniels Authorizes Commissioning of One 
Hundred Graduate Electrical Engineers 
as Lieutenants, Junior Grade 

The Secretary of the Navy has authorized the com- 
missioning of 100 graduate electrical engineers as lieu- 
tenants, junior grade, in the reserve force of the navy. 

Eighty-five nominations of candidates will be made by 
each of the following agencies: (a) Naval Consulting 
Board, (b) National Research Council, (c) American 
Institute of Electrical Engineers. 

The qualifications for such officers will be in general 
as follows: 


(a) College graduates in electric engineering. 

(b) Not less than three years’ employment in electrical 
work since graduation. 

(c) Between twenty-five and thirty-five years of age. 

(d) Of character and physique required for officers of 
the regular service. 

Note.—Pay and allowances of lieutenants, junior grade, 
are approximately as follows, and they are the same as for 
the regular navy, except a uniform gratuity in time of war 
of $150 in addition: Shore, $2,480; sea, $2,200. 

Upon receipt of nominations thus made about Oct. 
20, 1917, a board of naval officers will make selections 
for appointment. 

A training period of six months at sea will be re- 
quired of those appointed, and reports received upon 
the completion of this period will determine retention 
in the service as reserve officers for the period of the 
war. Applications for nomination must be made to one 
of the three agencies outlined above. 


CARBON AND CARBIDE 
COMPANIES ARE MERGED 


Myron T. Herrick, Chairman of Board; George O. 
Knapp, President—Capital 3,000,000 Shares 
Without Par Value 
Organized in New York with 3,000,000 shares of no 
nominal par.value, the Union Carbide & Carbon Cor- 
poration will acquire the following companies: Union 
Carbide Company, National Carbon Company, Inc., 
Prest-o-lite Company, Inc., and Linde Air Products 

Company. 

Myron T. Herrick will be chairman of the board of 
directors and George O. Knapp president. In addition 
to these two, the board of directors will consist of 
C. K. G. Billings, Charles A. Coffin, Jesse J. Ricks, An- 
drew Squire, Nicholas F. Brady, G. W. Davison, Conrad 
Hubert, James Parmelee, Roger C. Sullivan, F. C. Wal- 
cott and James N. Wallace. Other officers will be Ed- 
gar F. Price, Giles W. Mead, M. J. Carney and J. S. 
Crider, vice-presidents; H. E. Hackenbery, secretary, 
and Giles W. Mead, treasurer. ; 

In the exchange of securities Union Carbide Company 
stockholders will receive two and one-half new shares 
for each present share. Prest-o-lite Company stock- 
holders will be given two shares of new stock for each 
old share. Linde Air Products Company holders will 
have three and one-quarter new shares for each exist- 
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ing share. Stockholders are asked to send stock for 
exchange to the Central Trust Company, New York, up 
to Oct. 31. 

The Air Reduction Company, which it had been re- 
ported would be part of the combination, was not men- 
tioned in the announcements issued this week. 


LIBERTY LOAN ADVERTISED 
BY MEANS OF ELECTRIC SIGN 


Largest Sign in the World Tells New York People 
to Subscribe for the National Govern- 
ment New Issue 

In Times Square, New York City, an electric sign 
which is seen by 1,000,000 people every twenty-four 
hours has been given to the government to adver- 
tise the second Liberty Loan. The sign was donated 
by William Wrigley, Jr., the chewing-gum manufac- 
turer, for the use of the Liberty Loan committee dur- 
ing October. The name of the manufacturer has been 
taken down and the moving figures on the sign now 
point to an advertisement of the national bond issue. 

The sign is the largest electric sign in the world and 
the most elaborate large sign. It is 50 ft. high and 





LARGEST ELECTRIC SIGN AIDS LIBERTY LOAN 


200 ft. long (15.2 m. by 60.9 m.), containing over 15,000 
lamps. In the design of the sign three new patents 
were developed. One covers the iridescent peacock’s 
tail, another the electric fountain effect, and one the in- 
tricate figures of the “little’ men, who are 18 ft. 
(5.4 m.) high. About thirty different motions are made 
by the little men. The sign costs $5,000 a month. It 
was built by the O. J. Gude Company. 


THE WAR REVENUE BILL 
FINALLY BECOMES A LAW 


Tax Measure of Nearly $3,000,000,000 Passed by 
Agreement to Overlook Differences of Opinion 
Between House and Senate 

President Wilson signed the war revenue tax bill on 
Wednesday evening. This record-breaking tax measure, 
designed to produce very nearly $3,000,000,000, the 
largest revenue tax bill ever passed by any legislative 
body in the history of the world, was agreed upon with- 
out a roll call in either the House or the Senate, al- 
though it had been thought that the whole bill might 
fail as the result of certain differences of opinion in re- 
gard to the bill by a number of members. 

‘The deadlock which had existed between the House 
and the Senate conferees was overcome. 
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RATE CASES BEFORE 
INDIANA COMMISSION 


Public Service Regulating Body Disposed to Grant 
Some Relief and Keep Companies from 
Serious Harm 

The Indiana Public Service Commission has closed 
its fiscal year after having accomplished three separate 
lines of work, according to an announcement from E. I. 
Lewis, chairman. The first was the payment of all out- 
standing bills against the commission and the return to 
the State treasury of $50,000, which has been saved 
from the total appropriation of $115,000 for the year 
ended Sept. 30. 

The next situation entirely cleared from the docket 
was the final disposal of the last of the electric rate 
surcharge cases, which have been holding attention 
since the Indiana Electric Light Association filed a 
blanket petition. The original blanket petition covered 
twenty-eight companies, operating in sixty towns and 
cities. Shortly after the petition was filed, it was de- 
cided that the association had no power to act under the 
law but that the individual companies must petition. 
Eventually a number of companies filed individual peti- 
tions. Commission records show that it was decided 
that only six companies—after an investigation of the 
financial situation of all companies which petitioned in- 
dividually—should be granted relief. These companies, 
supplying nine towns and cities, including Indianapolis, 
were given authority to add surcharges in rate sched- 
ules. In granting relief the commission did not take 
dividends on common stock—at least not to the 6 or 7 
per cent return mark— into consideration. It made sure 


that a proper depreciation allowance and bond interest 
were taken care of during the war emergency. 


ATTITUDE OF THE COMMISSION 


Chairman Lewis said that the idea of the commission 
has been to keep the utility companies “skin-whole” 
during the crisis, wherever possible, but not to relieve 
them entirely from all burdens of war conditions. 

The final electric surcharge petition dismissed was 
that from the Indiana Utilities Company, which operates 
in northern Indiana. 
dismissing this case, following a survey of its financial 
condition by commission auditors and engineers, that 
the commission intends the public generally to know 
that the regulating body will “see the utilities through” 
the present emergency, granting all reasonable relief to 
the point that will keep the utilities unharmed in oper- 
ation by the war period troubles. The utilities gener- 
ally, Mr. Lewis said, had evidenced a most reasonable 
attitude toward the present conditions and in many 
cases in which surcharges were/urged had not asked 
for the guarantee of common stock dividends during the 
crisis. “They merely want to get through as nearly 
unharmed as possible,” he said. 

The third conclusive action taken by the commission 
with the end of the fiscal year was final action on the 
last one of the petitions under which steam and hot- 
water heating companies asked for wartime relief. 
Twelve applications for relief of that nature have been 
filed with the commission during the last few months. 
These twelve utilities operated in fifteen towns and 
cities. The commission granted wartime relief to each 
of the companies. 
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Chairman Lewis announced, after. 
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In an order affecting the Citizens’ Mutual Heating 
Company, Terre Haute, the commission allows a sur- 
charge on steam-heating rates. The commission 
takes up the coal situation-in detail in its opinion in 
this case, saying in part concerning higher costs and an 
existing contract: 


THE COAL PROBLEM ALL-IMPORTANT 


Testimony and exhibits offered by the company show that 
under the contract existing last year the petitioner ob- 
tained coal for $1.25 per ton f.o.b. its plant until increases 
were made in the mining wage in April this year; that in 
April the cost of coal used was $1.3793 per ton, and in 
June $1.50; that this contract expired and that on July 14, 
1917, petitioner made a new contract at a price of $2.50 
per ton for either screenings or mine run f.o.b. mine, which, 
with an existing 35-cent freight rate, would make the cost 
$2.85 per ton delivered. Testimony is that under the then 
existing contract petitioner’s coal bill last year was $12,902; 
that provided the consumption of coal is the same as last 
year, under the contract made July 14, 1917, and now in 
force, petitioner’s coal bill will be $29,154, an increase of 
$16,252. Testimony reveals that the operating costs of 
petitioner for the heating season 1916-17 were $13,017. 
Petitioner estimates a 20 per cent, or $2,603, increase in 
these costs for the heating season 1917-18, raising the 
total increase of operation and fuel to $18,855. 

Testimony places the cost of fuel at 41.44 per cent of 
total cost of rendering service for the year ended June 30, 
1917, which percentage will be increased to over 60 per cent 
during the heating season of 1917-18. 

The whole question of emergency and relief is tied up 
in the advance in fuel costs to petitioner, whose fuel bill 
last year was $12,902 and whose fuel bill on same tonnage 
and kinds of coal petitioner has, on the basis of a 35-cent 
freight rate, estimated at $29,154 for this heating season. 
The chief accountant of the Public Service Commission, 
after making an investigation of the books and records 
of petitioner, estimates—on a 40-cent freight rate—that 
this year’s fuel bill will be $29,458, provided the consump- 
tion is the same as for the heating season 1916-17, namely, 
10,158 tons. The reason for using the 40-cent freight 
rate rests on the authorization, in conformity with the In- 
terstate Commerce Commission’s July order increasing in- 
terstate coal rates 15 cents a ton, granted Indiana railroads 
to increase short-haul intrastate rates 10 cents a ton. 

The terms of the hereinafter analyzed coal contract are 
such that the Public Service Commission is warranted in 
making its deductions on the basis of the contracting coal 
company supplying screenings, rather than mine run, said 
screenings coming from the old 30-cent freight-rate territory. 
Petitioner may, however, receive some coal from the old 
35-cent field, but the former field instead of the latter 
will be taken as the basis for this consideration. 

The real matter for consideration here is the coal con- 
tract, which, if it stands, means an increase in operating 
costs, on the basis of radiation served last year, amounting 
to 8.2 cents per square foot of radiation. On July 14, 1917, 
the board of directors of petitioner company made a con- 
tract with the Jackson Hill Coal & Coke Company for its 
coal supply for the ensuing year at a price of $2.50 f.o.b. 
mines, for either screenings or run-of-mine coal—the terms 
of the contract being that screenings were to be furnished 
except when such supply could not be given and the run- 
of-mine would be furnished. 

Since this contract was made the Congress has enacted 
federal legislation under which the President has caused 
to be set a price of $1.70 per ton for such Indiana screen- 
ings and $1.90 for mine-run coal—a price considerably 
lower than petitioner’s $2.50 contract. Specific provision, 
however, incorporated in the federal] act, states that existing 
contracts are not annulled. Testimony indicates that offi- 
cers of petitioner entered into said contract after mature 
deliberation and believing they were serving the best inter- 
ests of petitioner and its patrons. Testimony of the secre- 
tary and general manager and of the directors of petitioner 
is that in July they were face to face with what was an- 
nounced in dispatches from Washington to be “a govern- 
ment price” of $2.75 for Indiana coal—the price set by 
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the operators in an agreement with a Cabinet. officer— 
and that they were advised by local coal men that the coal 
situation during the coming winter would be critical, and, 
under those circumstances, they entered into said contract 
as a wise measure of foresight. 

Said officers of petitioner company testify specifically 
that they and other directors of said company are not 
stockholders or in any wise interested in the Jackson Hill 
Coal & Coke Company or in any other coal interests. They 
further testify that, in light of the Public Service Commis- 
sion’s reluctance to authorize the surcharge prayed for, 
they have gone within the last ten days to said Jackson 
Hill Coal & Coke Company and tried to get lower prices, 
and that said company gave them opportunity to cancel 
the contract, but that they have been unable to get coal 
contracts with any other companies to which they have 
applied, and that as the directors of said public service 
company, and after deliberation, they have decided that it 
would not be to the interests of this company or its patrons 
to surrender what is accepted as a guarantee of supply 
of fuel necessary to afford heating service in the coming 
winter. 

The startling fact that stands out is that in this city, the 
metropolis of the Indiana coal fields and itself practically 
situated over coal mines, coal has been advanced to such a 
price that in this case the cost of coal for the ensuing 
year is estimated at $16,252 to $16,760 more than last 
year, an increase from $12,902 to $29,154 or to $29,663 for 
the same grades and quantity of coal. The total cost of 
fuel during the coming year will be in excess by at least 
$3,000 of the entire cost of operation for the fiscal year 
ended June 30, 1917. Such an increase in coal cost was 
characterized by witnesses at the Terre Haute hearing as 
“outrageous.” 

Petitioner has been granted a 3-cent increase in its rates, 
and a 7-cent surcharge hereinafter granted will raise the 
total to an even 10-cent increase over the rates which were 
charged on what may now be considered low costs of coal, 
labor and supplies and which did not permit the company 
to declare dividends. The reasonableness of such an in- 
crease is emphasized by the voluntary agreement which has 
just been entered into between the Terre Haute, Indianapolis 
& Eastern Traction Company and the patrons of its limited 
steam-heating service in the downtown section of Terre 
Haute. By that mutual agreement, which the Public Serv- 
ice Commission is called upon to ratify, said patrons volun- 
tarily agree to a rate 50 per cent in excess of the rates 
last season, and further provide that if there are costs 
beyond this 50 per cent, they will meet those costs up to 
and including 100 per cent increase over the rates that have 
formerly been charged. 


ACTION IN OTHER CASES 


Because after rearrangement of depreciation charges 
the Owensville Light Company showed earnings of at 
least 6 per cent on the investment, even at wartime 
prices, the commission denied the petition to add a 
temporary surcharge of 30 per cent to bills for elec- 
trical energy. 

For similar reasons the petition of the Oakland City 
Electric Light & Power Company for authority to add 
a surcharge of 25 per cent to its existing rates was 
denied. 

The commission found that some of the electric com- 
pany petitioners showed earnings even under war-time 
conditions high enough to insure sufficient return on the 
investment. In these cases no surcharges have been 
allowed. 

With the consent of petitioners, for instance, the 30 
per cent increase petitions instituted by the Madison 
Light & Railway Company and the Wabash Valley Elec- 
tric Company were dismissed. Increases have been 
allowed in the cases of various companies, including the 
Interstate Public Service Company, which petitioned 
for hot-water-heat increases at Fowler, Bedford, 
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Lebanon, Kokomo and Newcastle. The commission uni- 
formly denied all petitions that asked for permanent 
readjustments in rates and all the increases are in the 
nature of temporary surcharges, most of them being 
for one year only. 


ALLOWANCE FOR SMALL COMPANY 


One of the surcharges allowed in part was to the 
Batesville Electric Light & Power Company. The com- 
mission said in its decision: 


The evidence in this case shows that the operating ex- 
penses of this company were considerably higher for the 
year ended June 30, 1917, than for the year ended June 30, 
1916. The secretary and general manager of the company 
testified that the plant of this company was worth about 
$80,000. The annual report for the year ended June 30, 
1917, gives the cost of this plant at approximately $83,000. 
The same report shows the accumulation of a depreciation 
reserve fund of approximately $13,000. If the depreciation 
which has accrued as shown by said report be deducted 
from the cost of this plant, the present value would not 
be over $70,000. While there was no evidence on this ques- 
tion, the present or depreciated value is probably lower than 
$70,000. 

This commission has usually allowed for depreciation of 
electric companies 3 per cent of the present value. This 
would be 3 per cent of $70,000, or $2,100. Deducting this 
sum from total net earnings of $5,678 leaves for return 
on the property of petitioner the sum of $3,578. This is 
equivalent to more than 5 per cent on the value as taken. 
However, under ordinary circumstances an electric light 
company should be permitted to earn a greater return than 
5 per cent. This company has a bonded indebtedness of 
$35,000 which draws 6 per cent interest. There is also 
outstanding $26,000 of preferred stock which provides for 
dividends of 6 per cent. It will thus be seen that the net 
earnings will not be sufficient to pay the interest charges 
and dividends on preferred stock, thus leaving nothing for 
dividends on the common stock. 

This company bought its coal in 1916 for $1.65 per ton 
at the mines. Since Jan. 1, 1917, it has been paying 
$3 per ton and a contract for this price runs until January, 
1918. The fuel cost of this company will therefore proba- 
bly be slightly greater for the year ending June 30, 1918, 
than for the year ended June 30, 1917. 

Under all the circumstances in this case the commission 
is of the opinion that petitioner should be permitted to add 
a 10 per cent surcharge on all its bills, including bills for 
heat, for the period of one year. 


ANNUAL MEETING OF THE 
ILLUMINATING ENGINEERS 


Joint Session to Be Held with New York Section— 
Symposium on Color Comprising Six Papers 
to Be Presented 

The Illuminating Engineering Society will hold its 
annual business meeting at the Engineering Societies 
Building, New York, Oct. 11, at 8 p.m. This meeting 
will be held jointly with the New York Section of the 
society, the feature of the meeting being a symposium 
upon the subject of color. This symposium will consist 
of six papers. 

The papers and authors are as follows: “Potentiali- 
ties of Color in Lighting,” M. Luckiesh; “Colors from 
the Physical Point of View,” H. C. Richards; “Psy- 
chology of Color in Relation to Illumination,” L. T. 
Tholand; “Establishment of Color Standards and Meth- 
ods of Color Specifications,” I. G. Priest; “Color in 
Illumination,” Beatrice Irwin, and “Some Experiments 
on the Eye with Different Illuminants,” Prof. C. E. 
Ferree and Miss G. Rand. 
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SOUTHEASTERN COMPANIES ADD 
MANY CUSTOMERS TO LINES 


Isolated Plants Being Shut Down Because of the 
Cheaper Energy and Better Service of 
Central Station Companies 


Electric companies in the southeastern part of the 
country have had unprecedented success in converting 
owners of isolated plants to the introduction of central 
station service. A large number of the plants shut down 
are in cotton mills. The change from steam to electric 
drive in many of these mills will involve the expenditure 
of several million dollars in the purchase of electrical 
equipment, mostly for motors. Most of the mills will in- 
stall individual motors on the spinning frames in the 
spinning department, the latest refinement in cotton mill 
drive. Other important plants that have contracted for 
central station service are in the steel, mining, fertilizer 
and cotton-oil industries. A large number of municipal 
plants have also been shut down in the last few months. 

The Georgia Railway & Power Company during April, 
May, June and July added approximately 52,000,000 
annual kilowatt-hours to its load as against a 23,000,000 
kw.-hr. load added in 1916, a record year. 

Warden F. G. Zerbst and Chief Engineer S. E. Bixby 
of the United States Penitentiary at Atlanta, which has 
contracted for 250 hp., made a thorough investigation 
before they recommended that the penitentiary plant be 
discontinued. Their action displaces an efficient exist- 
ing steam plant which was reaching the point of inad- 
equacy and for which coal fuel was growing alarmingly 
scarce. An appropriation of $250,000 by the govern- 
ment for a new plant will be unspent under the new ar- 
rangement. 

In the case of several mills, electric power displaces 
cross-compound Cooper-Corliss condensing engines, with 
rope drive, the steam being used twice in each engine. 
The mills will discard engines, shafting, belting and 
nearly all boilers, retaining only enough of the latter for 
heating buildings, for fire pumps and for the slashing 
of yarn. 

The contract with the city of Cartersville removes 
from the territory served by the Georgia Railway & 
Power Company the last municipal electric plant. 

This company has announced that it will add imme- 
diately a 12,000-kw. generator to its Tallulah Falls plant. 
Of the several alternative methods considered for in- 
creasing the capacity to serve hydroelectric power cus- 
tomers, whose demand recently has been growing as 
cited here, the construction of the sixth unit at Tallulah 
offered the most direct and practicable plan. The Tal- 
lulah plant was designed and constructed for six units, 
the sixth being left for installation when it became 
necessary. The projected addition, therefore, will com- 

. plete the station. 

In line with this company’s policy to give its power 
customers the best service possible, it has begun im- 
proving its Tallulah Falls-Atlanta 110,000-volt trans- 
mission line. Fifty thousand insulators are to be 
changed on 753 towers, and when the work is done the 
number of strain towers in the whole distance will have 
been cut down from about 179 to 15, suspension towers 
being substituted. The failure of insulators on the 
strain towers is believed to have been the cause of recent 
shutdowns on the Tallulah line. The work will require 
a year or more. All the strain towers are to be elim- 
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inated first with the line dead, one line being killed at 
a time while work is in progress on it. Later, when 
the strain towers are all out, the changing of insulators 
along the entire remainder of the line will be done with 
the conductors alive, with the use of Johnson livé line 
apparatus, described in the June 10, 1916, issue of the 
ELECTRICAL WORLD. 

In order to render more effective service to the Car- 
rollton end of the Newman-Carrollton line insulation is 
being changed to operate on 38,000 volts instead of 
11,000 volts as at present, and upon completion of this 
work and other necessary changes in stations, etc., the 
whole line from Atlanta to Carrollton will be operated 
at 38,000 volts. The Atlanta-Newman section now is 
being operated at 110,000 volts. A transformer bank 
will be moved from the Boulevard substation to the 
Newman substation in order to effect a tie at the latter 
point with the Columbus Power Company, which delivers 
energy at 11,000 volts. The new Norcross substation of 
6000 kva. capacity is ready for service. 

This company is also changing the insulators on its. 
Stone Mountain-Monroe line prior to raising the voltage 
from 22,000 to 38,000. About 10 miles (16 km.) of the 
line are finished between Stone Mountain and Lithonia. 
The total length of the line is 25 miles (40.2 km.). All 
branch lines have been changed. Twelve stations along 
the line are being rebuilt. All the work on this section 
is being handled while the line is in service. 

The Alabama Power Company is also taxed to the 
limit of its capacity, but expected to have its Warrior 
River steam plant in operation during the fall to take 
care of the many new customers obtained recently. 
Originally this station was planned for use as a reserve 
steam plant to take the peak loads at high water and the 
heavy load at low water. Owing to the heavy demand 
this plant will probably be taxed to its full capacity. It 
has one 25,000-kva. Westinghouse turbo-generator. 
Provision is made for two more units of the same size, 
which will probably be built in the near future, provided 
that equipment can be obtained. The present installa- 
tion will cost about $1,750,000 and the final plant more 
than $5,000,000. The station, which is 54 miles north- 
west of Birmingham, is situated at a coal mine, insuring 
low fuel cost. The company is now installing at its hy- 
droelectric plant on the Coosa River a new fifth unit 
which will make the total generating capacity 92,000 hp. 

The Southern Power Company, with headquarters at 
Charlotte, N. C., is building a new hydroelectric plant 
on the Wateree River that will have a total capacity of 
108,000 hp. Contracts for nearly this amount have al- 
ready been signed, so that on completion this plant will 
be running with a heavy load. To conserve water power 
this company has been inducing owners of small hydro- 
electric plants to tie in with its system and to com- 
bine the small plants as a part of the system, using them 
only in times of heavy demand. Heretofore the small 
plant was in operation even when it had little demand. It 
is hoped that eventually every small plant in the South- 
ern Power Company’s district will be connected to the 
main system in this manner. 

Other companies in this section are being called upon 
for more energy than ever before and all are meeting 
the demand because of the interconnection of the various 
systems throughout Alabama, Tennessee, Georgia and 
North and South Carolina. This system was described 
in the May 30, 1914, issue of the ELECTRICAL WORLD. 
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Commission 
Rulings 


Important decisions of various state 
bodies involving or affecting electric 
light and power utilities. 





Agreement Not to Infringe on Terri- 
tory Net Found.—The Pennsylvania 
Public Service Commission has dis- 
missed the complaint of the Pine 
Grove Electric Light, Heat & Power 
Company against the Eastern Penn- 
sylvania Light, Heat & Power Com- 
pany, Pottsville. The Pine Grove com- 
pany held that the Eastern Penn- 
sylvania company had, in defiance of 
an agreement, infringed upon its terri- 
tory. The commission held that no evi- 
dence of an agreement could be found. 

Discount on Securities in Indiana.— 
The Indiana Public Service Commis- 
sion, in a decision involving only a 
small issue of bonds, has reiterated its 
position concerning discounted securi- 
ties, and says it intends to continue 
decisions in such cases in the same 
line. In this case, wherein the Indiana 
Utilities Company asked authority to 
issue $26,000 bonds at 80, the commis- 
sion gave the company the choice of 
issuing the bonds at 80, provided it 
would provide for amortization of the 
discount, or of issuing them at 85 with- 
out the amortization plan. The com- 
pany accepted the 85 per cent plan. 

Schedules Should Not Be Compli- 
cated or Obscure.—An order of the New 
York Public Service Commission, First 
District, written by Commissioner Whit- 
ney, revises the orders relating to 
schedules of electrical corporations. 
The opinion says in part: “A rate 
schedule defeats its own purpose if it is 
so complicated or obscure that consum- 
ers are unable intelligently to select 
that rate which is applicable or most ad- 
vantageous to them. Instead of being 
aided in their selection, the consumers 
are likely to be misled by such a 
schedule. A schedule should be so for- 
mulated that an applicant for service 
of average intelligence can understand 
and correctly apply the rates to his par- 
ticular case. Moreover, rate schedu‘es 
should serve for comparison of rates and 
contracts of different companies, en- 
abling the detection of unjustifiable di- 
vergencies.” 

Hydroelectric Plant Sale Approved in 
California—The California Railroad 
Commission has authorized the Merced 
Stone Company to sell to the San 
Joaquin Light & Power Company for 
$35,000 a hydroelectric plant of 375 
kva. installed rating and the distribu- 
tion system at Kittridge, Mariposa 
County, and a transmission line from 
Kittridge by way of Jasper Point to 
Merced Falls, together with water 
rights on the Merced River, covering 
15,000 miner’s inches of flow, with way 
for a diversion dam and flume, real 
estate and buildings. The Stone com- 
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pany was incorporated in 1907 and built 
the hydroelectric plant and distribution 
system, and it has been serving power 
for quarrying and mining purposes to 
two mines near Jasper Point and Kitt- 
ridge. The company now wants to go 
out of business as a public utility, and 
the power corporation wants to in- 
crease its business in Mariposa County 
by operating this plant in conjunction 
with the San Joaquin system and by 
extension into territory beyond Kitt- 
ridge. It was estimated that the prop- 
erty if it were reproduced new would 
cost $76,267. 

Unremunerative Plant Need Not Be 
Rebuilt.—A decision has been rendered 
by the New York Public Service Com- 
mission, Second District, in the matter 
of the complaint of the board of trus- 
tees against the Waterville Gas & Elec- 
tric Company, protesting against dis- 
continuance of gas service by that com- 
pany. The Waterville company was 
formed by consolidation of a gas com- 
pany and an electric company. The 
consolidated company established a 
steam-heating plant apparently under 
still another franchise. The electric 
and the steam-heating business has 
been remunerative, but the gas busi- 
ness for many years has been conducted 
at a loss. The gas works were de- 
stroyed by fire, and the company under- 
took to surrender its gas franchise. 
The village and a number of its in- 
habitants asked substantially that the 
company be required to reconstruct its 
plant and continue the gas business. 
It was held that under such circum- 
stances the commission should not 
grant the relief sought, as to do so 
would either be confiscatory so far as 
the gas plant is concerned or else would 
burden the consumers of electricity and 
steam with the losses due to the gas 
operation. 


Merger of Corporations in New 
York.—The New York Public Service 
Commission, Second District, in a de- 
cision on a petition of the Lockport Gas 
& Electric Light Company for author- 
ity to merge with the Lockport Light, 
Heat & Power Company, holds: “There 
is no inhibition in the statutes of this 
State against the merger of one do- 
mestic gas and electric corporation with 
another merely because such merger 
would result in a foreign holding cor- 
poration becoming the owner of the 
stock of the corporation formed by the 
merger by virtue of its ownership of 
all of the stock of the merging cor- 
poration, which has continued for many 
years prior to the merger and before 
the creation of the commission. Where 
the conduct of the affairs of corpora- 
tions can be simplified by the elimina- 
tion’ of intermediate holding companies 
without detriment to the interests of 
the public or the corporations, the com- 
mission should encourage such proce- 
dure and aid in all reasonable ways. 
There is no reason why a corporation 
should be forbidden to carry on its 
books as an intangible item a sum rep- 
resenting money actually paid for stock 
of another company when the trans- 
action was originally approved by this 
commission.” 
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S Sicmes Court 


Decisions 


Findings of higher courts ia legal cases 
involving electcic light, power and 
other public utility companies. 


















Duty or Obligation to Furnish Serv- 
ice—Rights and duties are correlative, 
and unless there was a duty or obliga- 
tion upon the water board of a city to 
install water in a residence the prop- 
erty owners were not entitled to a writ 
of mandamus against the board, the 
Maryland Court of Appeals held 
(101 A. 716). 

Liability for Trespasser’s Injuries in 
Power Plant.—In an action for injuries 
received by a trespasser in the defend- 
ant’s electric power station it was held 
by the Georgia Court of Appeals in 
Central Power Company versus Walker 
(93 S. E. 306) that there could be no 
recovery, since the defendant did not 
know of the trespasser’s danger at time 
of injury. 

Admissibility of Commission Findings 
in Taxation Assessment Case.—On ap- 
peal to the State Tax Commission from 
an assessment made by the Appeal Tax 
Court of Baltimore of the physical 
structures of a telephone company in 
the city, evidence for the telephone 
company of the findings of the Public 
Service Commission in the matter of 
the telephone company’s rate case was 
admissible as part of the record of pro- 
ceedings of the Appeal Tax Court, un- 
der laws providing for appeals to the 
State Tax Commission, it was held on 
an appeal (101 A.677). The first prayer 
for ruling of the Mayor and City Coun- 
cil of Baltimore was that, if the court 
found that the State Tax Commission, 
in reducing the assessment of the prop- 
erty of the telephone company from one 
amount to another, acted on the as- 
sumption that the value fixed by the 
Public Service Commission for rate- 
making purposes was the value which 
should be fixed by the Tax Commission 
for purposes of taxation, etc., the Tax 
Commission committed an error, and 
that the value fixed by the Public Serv- 
ice Commission had no pertinency or 
application, and certainly no binding 
force, in the assessment placed upon the 
company’s property by the Tax Com- 
mission. In the decision handed down 
by the court upon this point it was 
held that the prayer was erroneous 
as requiring the court to find a ques- 
tion of fact, when it was sitting to re- 
view questions of law only, involved in 
the assessment of the telephone com- 
pany’s property. The final determina- 
tion of assessments of all property in 
the counties, cities and towns of Mary- 
land is specially conferred by statute 
on the State Tax Commission. and the 
valuation is to be made according to its 
best judgment from the evidence be- 
fore it, and the courts are without 
jurisdiction to review its findings on 
questions of fact. 





Current News 
and Notes 


Timely items on electrical happenings 
throughout the world, together with 
brief notes of general interest. 


Increase in Rates in Kentucky.—An 
increase in lighting rates of 25 per cent 
has been announced by the Kentucky 
Light & Power Company, Hartford, 
Ky., due to the increased cost of coal 
and all supplies and materials entering 
into the business. 


Rational Public Ownership.—William 
H. Hodge, manager publicity depart- 
ment for H. M. Byllesby & Company, 
Chicago, has published in pamphlet 
form a lecture on “The Customer as a 
Financial Partner in a Public Utility” 
which he delivered before the graduate 
school of business administration, Har- 
vard University, on April 2, 1917. It 
dealt with the Byllesby plan of selling 
stock in the territory of the operating 
company. 

Economy Through Lamp Renewal 
Discontinuance.—The Rochester (N. Y.) 
Railway & Light Company in announc- 
ing discontinuance of the policy of free 
renewal of carbon and gem lamps said: 
“It costs twice as much to operate a 
carbon lamp as it does to operate a 
Mazda lamp of like candlepower. Be- 
cause of this fact we have been dis- 
couraging the use of the wasteful car- 
bon and gem lamp. As the result of 
the terrific increase in the cost of all 
things that enter into the production, 
sale and distribution of electricity we 
are confronted with the necessity for 
effecting every economy we can in order 
to ward off as long as possible a gen- 
eral increase in the rates for elec- 
tricity. As there exists no valid reason 
for continuance of the demand for car- 
bon and gem lamps and as the economy 
to be effected by the withdrawal of our 
free renewal policy is both necessary 
and mutual, the free renewal of car- 
bon and gem lamps will be discon- 
tinued.” 


Hydroelectric Industries in Bergen, 
Norway.—United States Consul Charles 
Forman, writing from Bergen, Norway, 
says: “Much of the recent influx of 
wealth into Bergen has been invested 
in hydroelectric development in the 
Hardanger, Sogn, Séndhordland and 
Nordfjord districts. Among the new 
concerns and those which have lately 
enlarged the scope of their activities 
are the following: At Indre Aalvik, 
on the Hardanger Fiord, the Bjélve- 
fossen company, which will manufac- 
ture carbide, and at Bremanger, a coast 
island about 100 miles north of Bergen, 
the Bremanger Kraftselskab company, 
which hopes to increase its output of 
carbide and cyanimide to 20,000 tons 
and 10,000 tons respectively, and also 
to make improvements in its plant by 
which other smelting and electrochem- 
ical products can be manufactured in 
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the future should conditions prove 
favorable. At Knarrevik, on a coast 
island just outside of Bergen, a super- 
phosphate factory recently started with 
a capital of more than $800,000, as well 
as several other manufacturing plants. 
The total investment in hydroelectric 
development in the districts mentioned 
is about 50,000,000 crowns ($13,400,- 
000).” 

Tasmania Hydroelectric Development. 
—The Lake Margaret hydroelectric 
power scheme in Tasmania is to be de- 
veloped by the Mount Lyell Company 
so as to make available 8000 hp. in ad- 
dition to the present installation, in- 
volving a cost of about $344,200, the 
aggregate expenditure in this connec- 
tion being approximately $1,117,800. 
At the request of the Tasmanian gov- 
ernment the Mount Lyell Company has 
investigated a scheme for generating 
electrical energy on the King River. 
The results indicate that it “appears 
economically feasible’ to install a 
30,000-hp. plant. Additional power 
from the Lake Margaret installation 
will in the first instance be used for the 
electrolytic production of spelter. Rob- 
ert C. Sticht, general manager Mount 
Lyell Mining & Railway Company, is 
in the United States investigating the 
Anaconda Copper Mining Company 
electrolytic process. His present ad- 
dress is care Canadian Bank of Com- 
merce, San Francisco. 


Street-Lighting Investigation in To- 
ledo.—A report of an investigation of 
street lighting at Toledo, Ohio, was 
made to the committee on light of the 
City Council on Sept. 27 by professors 
of Toledo University, working under 
the direction of Dr. Milo R. Maltbie, 
employed by the city as an expert. This 
report states that the city’s contract 
stipulates that the Toledo Railways & 
Light Company should furnish magni- 
tite-arc lamps of 2000 cp., whereas the 
investigation discloses that the average 
candlepower of the lamps in use is 448. 
It is further stated that the energy 
actually furnished is 4 amp., whereas 
the contract requires that it shall not 
be less than 5% amp. Lamps should 
be not less than 450 watts, according 
to the contract, it was stated, but in- 
vestigation showed that the lamps are 
about 300 watts. Energy should regis- 
ter 70 volts and this voltage seems to 
have been maintained. The investiga- 
tion covered a period of about one year, 
and it was declared that every pre- 
caution had been taken to have the 
tests accurate. Company officials, the 
report stated, admitted the accuracy of 
the findings and made some tests to 
substantiate them for their own satis- 
faction. The report says: “It seems 
to us that the issues are very clear at 
present. Either the company must 
agree to a reduction in price or no con- 
tract should be made until the war is 
over. As soon as normal prices pre- 
vail our figures will show beyond reason 
of doubt that rates for both street and 
domestic lighting should be reduced. If 
we wait until the war is over, too, it 
might be advisable to require more up- 
to-date lights than the company is now 
furnishing.” 
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Associations 
and Societies - 


The Directory of Electrical Associa- 
tions, which is regularly printed in 
the first issue of each month, appears 
on page 701 of this number. 


The Electrical League of Cleveland.— 
Commander H. C. Martindale of Me- 
morial Post No. 141 of the G. A. R. ad- 
dressed the Electrical League of C eve- 
land on the subject of “The World 
War” recently. 


The Institute of Radio Engineers.— 
A paper on “Radio Telegraphy in Com- 
petition with Wire Telegraphy in Over- 
land Work” was read by Robert Boyd 
Black, U. S. N. R. F., at a meeting of 
the Institute of Radio Engineers in New 
York City on Oct. 3. 


The Wyoming Electric Utilities As- 
sociation—The Wyoming Electric Util- 
ities Association closed its third annual 
convention with a banquet given to 
the delegates by Judson Bibb, manager 
of the Sheridan County Electric Com- 
pany. Cheyenne was chosen for the 1918 
convention. 


Electrical Contractors’ Asscciation of 
Massachusetts.—The following officers 
of the Electrical Contractors’ Associa- 
tion of Massachusetts were elected for 
the year 1917-1918 at the recent annual 
meeting held at Worcester: President, 
Alfred J. Hixon, Boston; first vice-presi- 
ident, Arnold J. Stone, Brockton; second 
vice-president, W. H. Doughty, Fall 
River; secretary, J. W. Wilson, Boston; 
treasurer, Frank L. Barnes, Boston. 


Washington Association of Electri- 
cal Contractors and Dealers.—V. S. Mc- 
Kenny of Seattle, Wash., was elected 
president of the Washington Association 
of Electrical Contractors and Dealers 
at the annual convention, and Seattle 
was chosen the next meeting place. 
Vice-presidents for the different divi- 
sions were elected as follows: Seattle 
J. J. Agutter, W. M. Meacham and S. 
Hepler; Spokane, Charles A. Duncan 
and M. McCain; Tacoma, H. C. Rohr- 
bach; Bellingham, J. R. Martin; Ya- 
kima, Ralph Wiseman. 


Meetings of Ohio Commercial Men.— 
Dates and places for meetings of the 
new-business co-operations committee 
of the Ohio Electric Light Association 
have been fixed as follows: Lighting 
and merchandising section, Cincinnati, 
Oct. 10; lighting and merchandising 
section, Toledo, Oct. 21; power and heat- 
ing section, Dayton, Jan. 6; lighting 
and merchandising section, Columbus, 
March 6; power and heating section, 
Cleveland, May 8. The committee this 
year has adopted a plan of having meet- 
ings devoted exclusively to the problem 
of lighting and appliance sales and 
other meetings dealing only with power 
and industrial questions. It is believed 
that this specialization will make the 
gatherings of greater value. C. E. 
Yacoll, Youngstown, Ohio, is chairman 
of the committee. 
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L. M. Alexander has been appointed 
instructor in electrical engineering at 
the University of Cincinnati. 


C. W. E. Clarke of the Stone & Web- 
ster organization has gone to France 
on some government work in connec- 
tion with the war. 


F. L. Reardon, auditor of the East St. 
Louis (Ill.) & Suburban Railway Com- 
pany, has been appointed a major in 
the Third Illinois Artillery. Pr 

De Lancy Rankine of Niagara Falls, 
N. Y., was elected president of the 
Tonawanda Power Company, North 
Tonawanda, on the reorganization of 
the company. 


Charles R. Berry, connected with the 
Scranton Electric Company, Scranton, 
Pa., as.manager of the Carbondale dis- 
trict, has been transferred to the Pitts- 
burgh district. 


C. L. Jacklett has been appointed dis- 
trict manager of the Pacific Power & 
Light Company at Prosser, Wash., suc- 
ceeding D. L. Lewis, who was trans- 
ferred to Dayton. 


D. L. Lewis, district manager of the 
Pacific Power & Light Company at 
Prosser, Wash., has been appointed dis- 
trict manager at Dayton, Wash., suc- 
ceeding H. A. Mott, resigned. 


Paul Rambo, acting district manager 
for the Pacific Power & Light Com- 
pany at Pomeroy, Wash., has been ap- 
pointed district manager, succeeding R. 
L. Dean, who joined the colors. 

Harlow Moore, chief clerk for the Pa- 
cific Power & Light Company at Sea- 
side, Ore., has been appointed local 
manager to take the place of M. Mc- 
Clellan, who resigned. 


I. Clyde Pattee of Hood River has 
been appointed local manager for the 
Pacific Power & Light Company at 
Waitsburg, Wash., to succeed John 
Longstaff, deceased. 


Alfred J. Hixon of the Hixon Elec- 
tric Company, Boston, Mass., was 
elected president of the Electrical Con- 
tractors’ Association of Massachusetts 
at the recent convention held at 
Worcester. 


W. D. Myers of the Portland Gas & 
Coke Company has been appointed dis- 
trict manager at Hood River for the 
Pacific Power & Light Company, suc- 
ceeding John V. Strange, who has been 
transferred to Pasco. 


S. A. King, line foreman for the Pa- 
cific Power & Light Company at Top- 
penish, Wash., has been appointed dis- 
trict manager at Goldendale, Wash., in 
place of J. C. Naylor, who joined the 
colors. 

A. Von Hacht of the Hood River 
(Ore.) Pacific Power & Light Company 
organization has been appointed local 
manager at White Salmon, Wash., vice 
H. G. Humphreys, who has been trans- 
ferred to the construction department. 

W. M. Wood, district manager of the 
Pacific Power & Light Company at 
Lewiston, Idaho, has been appointed as- 
sistant to the general manager, with 
headquarters at Portland. Prior to go- 
ing to Lewiston Mr. Wood was in 
charge of the company’s Sunnyside 
office. 
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of the Industry 


Changes in Personnel 
and Position— 
Biographical Notes 








C. R. Wylie has resigned as assistant 
professor in the department of elec- 
trical engineering of the University of 
Cincinnati to go into an entirely dif- 
ferent line of work. 

E. T. Wagenhals, superintendent of 
the Ohio Light & Power Company, has 
been promoted to be manager of the 
southern division of the company at 
Newark, succeeding Frank Espy in that 
post. 


Howard F. Hemenway has resigned 
from his position as superintendent of 
the Westboro (Mass.) Gas & Electric 
Company to take a position in the elec- 
trical department of the government 
arsenal at Springfield, Mass. 


John V. Strange, district manager of 
the Pacific Power & Light Company at 
Hood River, Ore., has been appointed 
district manager at Pasco, Wash., suc- 
seeding A. S. Hall, who has joined the 
colors. 


L. R. Madison has been appointed 
superintendent in district B of the 
power generating department of the 
West Penn System, Pittsburgh, Pa., 
succeeding H. F. Ferguson, who re- 
signed. 

J. P. Ohmer, superintendent for the 
Indiana & Michigan Electric Company 
at Elkhart, Ind., was elected president 
of the Indiana Electric Light Associa- 
tion for the ensuing association year 
at the one-day meeting held at In- 
dianapolis on Sept. 26. 


Herbert B. Reynolds, formerly with 
the Interborough Rapid Transit Com- 
pany, New York City, as assistant en- 
gineer in the motive power department, 
has been appointed mechanical assist- 
ant to the superintendent of motive 
power of the United Railways & Elec- 
tric Company, Baltimore, Md. 


Frank Espy, general manager of the 
Ohio Light & Power Company, has 
been transferred to the home office 
of the parent company, the American 
Gas & Electric Company, New York 
City, as assistant to the general man- 
ager. Mr. Espy was appointed general 
manager of the Ohio property of the 
company in the spring of 1916, having 
formerly been manager of the northern 
division of the company. 

L. H. Palmer, general manager of the 
Eastern Pennsylvania Railways Com- 
pany and the Eastern Pennsylvania 
Light, Heat & Power Company, Potts- 
ville, Pa., has resigned to accept the 
position of assistant to the president 
of the United Railways & Electric 
Company at Baltimore, Md. No suc- 
cessor has been announced, but for the 
present Mr. Palmer will continue to act 
as general manager, spending part of 
each week in Pottsville. 
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V. T. Mavity, who has spent three 
years in electrical engineering in Cen- 
tral America, has been appointed in- 
structor of electrical engineering at the 
University of Cincinnati. Mr. Mavity 
was graduated from Purdue in 1913. 

Thomas F. Kelly, commercial man- 
ager of the Dayton (Ohio) Power & 
Light Company, has been elected a di- 
rector of the Greater Dayton Associa- 
tion. The association is made up of 
three divisions, industrial, commercial 
and civic. Mr. Kelly is one of the three 
representatives of the commercial di- 
vision. 

Van Dusen Rickert, assistant general 
manager of the Eastern Pennsylvania 
Railways Company and the Eastern 
Pennsylvania Light, Heat & Power 
Company, Pottsville, Pa., has resigned. 
Mr. Rickert had been with the Potts- 
ville company for a number of years. 
He is widely known in the utility field 
in the State, having been secretary- 
treasurer of the Pennsylvania Electric 
Association in 1910-1911 and president 
of the association three years later. 





Obituary 


J. K. Robinson, the Chilean repre- 
sentative of the Westinghouse Electric 
Export Company, died at his summer 
home, Naples, Me., on Sept. 7. Mr. 
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Robinson was born in Chicago in 1866 
and secured his technical education at 
the Massachusetts Institute of Tech- 
nology. He then entered the employ 
of the Thomson-Houston Electric Com- 
pany, which sent him to Chile on con- 
struction work. Soon afterward he de- 
cided to go into business for himself, 
and was appointed representative of 
the Westinghouse Electric & Manufac- 
turing Company at an exposition in 
Chile. This was the beginning of a 
lifetime connection, during which Mr. 
Robinson became an engineer of wide 
repute and one of the best-known 
Americans on the west coast. Mr. Rob- 
inson was a fellow of the American 
Institute of Electrical Engineers and 
a member of numerous other profes- 
sional and social organizations in this 
country and abroad. 








690 


MANUFACTURERS WORK UNDER 
SHEET-STEEL CURTAILMENT 


Rolling Mills Are Requisitioned by the Government 
to Roll Tin Plate to Make Food Containers 
for Military Forces 


During the spring—or in April, to be exact—the federal 
government, under a statute enacted by the existing Con- 
gress, requisitioned all the sheet-steel rolling plants of the 
country for various purposes, but particularly to roll tin 
plate to meet the demand for food containers required in 
enormous quantities by the military service. Manufactur- 
ers of all kinds who employ sheet, especially in a large 
way, were thereupon notified that the supply in the future 
would be curtailed at least 20 per cent for an indefinite 
period, and that they should govern their operations ac- 
cordingly. Considering the stocks in hand, the shortage 
was not immediately felt, but now the curtailment is very 
much in evidence. 

The leading manufacturers were not long in taking 
action, and buyers of machinery and all equipment of which 
sheet steel was an important constituent were notified that 
their requirements would be proportionately reduced. The 
output of sheet steel has since been distributed from the 
mills under governmental regulations and _ supervision. 
What remains after official needs are satisfied is distributed 
on an allotment basis. The mills accepted all orders as 
usual, but deliveries cannot and will not be guaranteed; 
hence manufacturers of finished products are in turn obliged 
to adopt the same tactics toward their respective customers. 

In some instances the curtailment of the sheet-steel sup- 
ply exceeds 20 per cent, ranging from 25 to even 50 per 
cent in some descriptions of apparatus, as the government 
decides. This is especially true of transformers. There 
is neither appeal nor recourse, and no attempt is made to 
mitigate the rigor of the federal order. Public service 
customers as well as private ones have accepted the re- 
striction in like spirit. The apportionment has not proved 
vexatious or embarrassing as yet, but the buying trade is 
not infrequently “up in the air” when making estimates 
for large units. The manufacturers are equally perplexed 
when the question of deliveries is reached. The shipments 
of sheet steel from the mills vary so greatly or are strung 
along in such a manner that by the time notification is 
given that the last lot is ready or on the cars an indiffer- 
ence as to its receipt in connection with some particular 
order is plainly apparent. In deference to this state of 
mind, as expressed by one of the leading apparatus makers, 
the order may as well be canceled. 


LABOR UNRESTFUL AND 
SUPPLY IS UNCERTAIN 


Wages Everywhere Show a Continuing Tendency to 
Increase—The Draft Makes Many 
Vacancies in Sales Forces 


With scarcely an exception, every branch of manufactur- 
ing in the electrical industry reports a state of unrest and 
uncertainty in respect to labor. The se'ective service law 
has also taken away for military service a large number 
of house and traveling salesmen, whose absence is ap- 
preciably felt in many instances. In fact, there is a greater 
demand for and dearth of salesmen in all departments of 
the trade than ever before. The vacancies are not being 
filled so rapidly as would be desired, and the applications 
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to take the place of the drafted men are not meeting the 
insistent demand. 

Factory operatives are continually presenting new scales 
of wages arranged on a higher basis and in not a few 
instances a curtailment of working hours is also embodied 
in the ultimatum. Both of these factors are disturbing 
in so large a measure that not only the cost of products 
is unavoidably increased but deliveries are affected. The 
steel mills have recently granted a wage increase to their 
workers, a concession that has been followed by other lines 
in the past. Manufacturers freely admit that the question 
of an increase in wages and in some instances also a 
shortage of labor is an element in current business, causing 
anxiety of no slight moment. 

According to the review of the labor market for August 
by the Bureau of Statistics and Information of New York 
State, the number of employees in the manufacturing activi- 
ties has lessened with each month since March, while the 
total aggregate of wages has been decreasing each month 
since May. As compared with August a year ago, 1 per cent 
more employees are figured and 16 per cent more wages 
was paid. Corresponding increases over August two years 
ago were 21 and 53 per cent, and over August three 
years ago 26 and 67 per cent respectively. 

During September, however, in harmony with reports 
obtained from original sources and at first hand, the num- 
ber of employees has increased, proportionately to their 
availability, in the various lines of the electrical industry, 
and wages have been on the up-grade continually, with 
the prospect of a future persistent progression. Just how 
long this unsettled process will continue no one in a posi- 
tion to predict is inclined to state with any degree of 
positiveness or accuracy. 


DEMAND FOR SECOND-HAND 
GOODS GREATER THAN EVER 


Large-Sized Motors, Transformers and Generators 
Are Difficult to Obtain, and They Easily 
Command Top-Notch Prices 


Second-hand apparatus of all kinds is becoming so scarce 
that it is almost impossible to obtain. Particularly is this 
true of motors running from 300 hp. up. A large number 
of inquiries are constantly being received from all parts of 
the country, which has practically been scoured for ma- 
chines, and the demand is increasing rather than diminish- 
ing. In fact, this condition has prevailed for months, but 
now it is becoming more acute. As for price, it is a second- 
ary consideration and the figure arranged in the ultimate 
selling stage is about “all the traffic will bear.” In other 
words, if a motor of this type and power can be secured and 
is in prime order, the buyer is willing to pay almost any 
price, no matter how comparatively high, in order to obtain 
the machine. 

Within the scope of 50 hp. to 200 hp. the supply of motors 
is more liberal, but at the same time the stock on hand is 
by no means plentiful. Prices are, however, exceedingly 
firm and dealers are not parting with apparatus of this 
capacity at anything but a satisfactory price, which they 
have no difficulty in getting before shipment. 

An active demand is in strong evidence for motors of 
from 50 hp. to 100 hp. The time when machines of this 
class were in easy supply has gone by. The Eastern market 
is about exhausted, and the Northwest and Far West are 
being gone over with a fine-tooth comb for such motors to 
meet the call of the immediate market. In truth, they are 
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seldom offered for sale. During the last three weeks the 
demand for 50-hp., 75-hp. and 100-hp. motors has been far 
beyond the visible supply. What the second-hand people 
have regarded in the past as “mines” for motors are now 
non-productive. No contracts for future de.ivery are being 
accepted for less than four months. This, of course, is due 
to the general unrest in the market, in which labor, the 
price of material and the difficulty of assured deliveries 
all figure—not to mention the disinclination of possessors 
of second-hand machines to part with their property unless 
an alluring buying figure is named. 

Inquiries for transformers of all sizes are many, but the 
difficulty of filling orders is of almost the same proportions 
as in the case of motors. Sales are made on a rising market 
and no time is lost in price discussion. The first offer is 
usually final, at least on the part of the seller. 

A hectic market is noticeable for generators, with the 
highest obtainable prices being quoted. This condition, 
which has caused the practical disappearance of generators 
in the hands of second-hand houses, is stimulated and main- 
tained by the corresponding scarcity in new goods, deliveries 
just now being made for orders placed at the first of the 
year. 

Supply parts are also far behind in delivery arrange- 
ments, and the immediate future is disclosing no daylight in 
this respect. The government or official buying price on 
copper is not affecting the sale of finished goods. A recent 
purchase of ribbon wire—bare copper—was made at 50 cents 
a pound, and the buyer was quite pleased to have it placed 
at his disposal at this quotation. The second-hand trade 
is not figuring on any cut in price for specialties or supplies 
in which copper is a component part. 

An Eastern house which recently purchased a 25,000-kw. 
mine plant has already disposed of a couple of large loads 
of machinery, now en route for the Pacific Northwest. The 
apparatus is of English manufacture and after installation 
was superseded by a more economically operated and pro- 
ducing plant, which was originally valued at $1,000,000. 
Half of this amount closed the deal. The machinery is 
described as in prime condition, each piece being accom- 
panied by a duplicate, and throughout is built in the most 
thorough manner. The final distribution of this rather un- 
common sale and resale will eventually lead to a portion 
of the equipment going to Japan. 


METAL MARKET CONDITIONS 


No Market for Copper—Government Orders Deliv- 
eries Suspended—Tin and Aluminum Weaken 


There is still no market for copper. Dealers and second- 
hand men have some small amounts, but not enough to 
make any market. The government, it is reported on au- 
thority, has notified producers to suspend deliveries until 
government needs are determined, which it is expected will 
be soon. 

Both tin and aluminum show a decided weakness over 
last week. Spelter also declined a bit. 


NEW YORK METAL MARKET PRICES 





rc Sept. 24—_, rm Oct. 1——~7"_ 
Copper: : £ s d £ s a 
London, standard spot....... 110 0 0 110 0 O 
Pre SOE ox cane ecksedos Govt. price 23.50 Govt. price 23.50 
DUETORESEO > Ji vedcrdeacaaces Govt. price 23.50 Govt. price 23.50 
CN, ciheveacicecaw en acine Govt. price 23.50 Govt pr'ce 23 50 
RO oe cataa Cae a Oma ae 32.00 to 33.00* 30.00 to 32.00% 
SOO, COUN DETOEL 6x cc ceccdecs 8.00 8 00 
Po ere ee 50 00 50.00 
Sheet zinc, f.o.b. smelter...... 19.00 19.00 
ee SOE 5, ceevedeuCeweaes 8.42% 8.37% 
ca eer eee eT ce 62.25 61.00 
Aluminum, 98 to 99 per cent.. 39.00 to 40.00* 37.00 to 39.00 
OLD METALS 
Heavy copper and wire....... 23.00 to 23.50 23.00 to 23.50 
PER. WOOGG,. 605,408 650-00 dwesis 14.00 to 15.00 14.00 to 15.00 
WOPOGE, TIME: oe cecvccvdcvccoucea 11.00 to 11.50 11.00 to 11.50 
EAM. BORGES 2 cv cciecesieeses 6.50 to 7.00 6.50 to 7.00 
ZANe,. CF GETED 6 ccc icssccvcse 6.00 to 6.25 6.00 to 6.25 
*Nominal. 
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| THE WEEK IN TRADE 








up, although there is some indication from New York 

chat buyers are not so precipitant as they have been 
in placing orders. Prices are quite firm, except perhaps for 
copper wire, on which the higher-priced producers have 
lowered their prices somewhat. Labor conditions are caus- 
ing more and more worry in both sales and manufacturing 
organizations. 

There is a growing feeling in many parts of the country 
that present prices are at the peak. Government prices 
for raw materials are generally responsible for this point of 
view. However, members of the trade are not expecting 
any sudden drop, but rather a continuance of present prices 
at least until the supply of raw materials on hand, which 
were purchased at higher prices, is depleted. Even then, 
if prices become lower, the drop will in all probability be 
gradual. 


Ber. atthouen the volume of business seems to keep 


NEW YORK 

In general the underlying tone of the market is quiet. 
There apparently has been no appreciable let-up in buying, 
but buyers are not so eager to place orders as they have 
been. The building trades show no change, but a co-opera- 
tive movement is under way whereby it is hoped capital will 
be attracted. The government steel prices, it is thought, 
may have a stimulating effect. Minimum wire prices show 
no change, but higher quotations, it has been noticed, are 
somewhat nearer the minimum. Utility purchases are being 
deferred wherever possible. Central stations are buying 
almost entirely for maintenance. Orders from central sta- 
tions for the regular fall construction work bring forth 
nothing very large and indicate no new construction of any 
importance. The fall business from this direction is coming 
in fairly well for materials to strengthen existing lines 
against the winter. 

PORCELAIN.—Deliveries are beginning to show some 
betterment. 


CONDUIT.—There is considerable difficulty in obtaining 
deliveries. One large order, for instance, has been on the 
way for two months. 

POLE-LINE HARDWARE.—Most of the manufacturers, 
foreseeing the higher prices to come, made contracts for 
their supply of raw materials at prices somewhat under 
the prices recently established by the government, and as 
a result were well protected. Prices consequently did not 
advance so much as if the manufacturers had been forced 


, into the open market for raw materials, and therefore the 


government price, it developed under inquiry, will probably 
have little effect on the price of the finished product. 

WIRE.—While in the past there has been some difference 
in quoted price of wire, the effect of the government price 
of 23.5 cents noticed this week has been to level the higher 
prices to a point much nearer the minimum quotations. 
Weatherproof wire is lower, but rubber-covered has not 
changed. 

SERVICE METERS.—Within the last ten days an ad- 
vance of, 10 to 18 per cent, averaging about 15 per cent, has 
been announced on house-service meters. No further in- 
creases are looked for in the near future unless conditions 
become still more abnormal than at present. It is figured 
that if a further mark-up is contemplated it will have a. 
deterrent effect on the placing of orders. In other words,. 
prices are about near the top. 

PORTABLE LAMPS.—Business is very good. Prices are 
relatively higher than last year, on account of the. increased! 
cost of brass and other metals, but no further advance is. 
looked for, provided that the metal market does not become: 
more acute. Manufacturers, as in other lines, are in an: 
unsettled frame of mind, caused by uncertain labor condi+ 
tions and similar disturbing elements. 

LAMP POSTS, STANDARDS.—The situation in the. 
lamp-post field is not so active as it might be. While a num- 
ber of large contracts for public lighting service and. private: 
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use are pending and have been in this unsatisfactory stage 
for some time, the war situation is chargeable as the sole ob- 
stacle. It is one which seems to be difficult to overcome 
by any argument or special pleading on thé part of the 
sellers. No inducements to “close” are being offered, as 
the raw-material market is not such as will permit any such 
indulgence, even if the manufacturer were inclined other- 
wise. These lamp installations, it is stated, must therefore 
await more favorable natural conditions. Prices are un- 
changed, with a tendency to further stiffening—subject to 
amendment without notice. Some speculation is heard about 
the effect of the government price on iron and steel affecting 
finished goods. Trade in standards is excellent, especially 
in export shipments to the West Indies and South American 
countries. It appears that Mexico is again in the market, 
and a number of appreciable installations are under negotia- 
tion. Wall brackets are also selling in a satisfactory way 
at steady prices. One of the large Eastern corporations 
is trying to economize by substituting for underground 
wiring and metal posts for lighting service wooden poles 
and overhead distribution. 


CHICAGO 


Electrical business in general is showing some improve- 
ment over a week or so ago. There is a better movement 
of goods and a more optimistic tone in the market. There is 
no one who sees anything but the most rosy future for busi- 
ness in the Chicago territory. One reason for the optimism 
is that big buyers who have been waiting for the govern- 
ment to fix the prices of copper and steel are now free to 
act. The uncertainty has been largely removed. The 
reason action has not already taken place is that definite 
information concerning prices to consumers has not yet 
reached the buyer. Government requirements have not yet 
been decided upon, and there is some question as to whether 
the domestic consumer will have to pay a premium or 
whether he will get his copper at 23.5 cents. There is some 
opinion that public utilities are trying to keep down their 
purchases to a minimum but are being forced to do some 
buying by the general industrial expansion. This statement 
of the case is not generally true, however, as some of the 
larger utilities in this territory are going ahead with ex- 
pansion at the regular rate. 


TRANSFORMERS.—An Eastern company is asking cen- 
tral Western manufacturers for a quotation on $165,000 
worth of transformers. 


MOTORS.—In the motor market there is a general tone 
of optimism. Deliveries are still poor. 


GENERAL LIGHTING EQUIPMENT.—The fall buying 
season is not yet in full swing, but the peak is expected, 
withing two or three weeks. 


LIGHTING SPECIALTIES.—Analysis of the market for 
special electric lighting fixtures indicates that while the 
building of residences and apartment buildings is not pro- 
gressing so rapidly as it has heretofore, schools, university 
buildings, public institutions and factory buildings are more 
than making up for the deficiency in the construction of 
homes. This has had the effect of making business in spe- 
cial lighting fixtures very good, in spite of the fact that 
there is some talk about inactivity in the building trade. 

AUTOMOBILE HEATERS.—The Hughes Electric Heat- 
ing Company will increase the price of automobile engine 
and carburetor heaters to the trade from $4 to $5 on Oct. 15. 

GOVERNMENT BUSINESS.—In industrial circles ob- 
servers of market conditions are marveling at the quiet- 
ness with which United States government orders have 
been and are being placed. It is easy to recall how French 
and English buyers within the last few years plunged into 
the market in a manner that brought rather undue pub- 
licity to the orders being placed, resulting in the market 
reacting unfavorably to the buyers. There has been none 
of this in the present purchasing campaign of our own 
government. It is thought by some, therefore, that not 
all manufacturers are aware of the breadth of the move- 
ment, and that some are mistaking what is in reality quiet 
and smooth government action for lack of action. 
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BOSTON 


Business conditions have not changed to any great extent 
during the week. Small jobbers are reported to be doing a 
relatively large business, contracting interests stating that 
among these firms co-operation at present is vigorous. Col- 
lections are improving. Manufacturers are feeling the ef- 
fects of the draft and are finding it difficult to obtain depend- 
able labor. Present high wages are accompanied, in some 
plants at least, by the desire to take an undue amount of 
time off. The time is ripe for an appeal to the patriotism of 
all workers, urging them to stick faithfully to their tasks 
and thus help do their bit in the war for democracy and lib- 
erty. Irregular labor rather than high wages is said on 
good authority to be a primary cause of the shortage of 
many necessaries. Prominent electrical contracting inter- 
ests report that industrial business continues unflagging in 
activity. Central station appliance departments are doing 
well as the fall advances, and holiday stocks are gradually 
being prepared. Electric radiators are in great demand, 
and it is doubtful if the market will not be oversold before 
Christmas. Deliveries show little sign of improvement, 
and these govern the ability of manufacturers to supply 
present demands rather than prices fixed by or outside the 
government. The opinion is widespread in New Englarid 
manufacturing and trade circles that the maximum price 
level has now been reached on electrical apparatus and ma- 
chinery, although some manufacturers are still unwilling to 
predict that no further advances will occur. It was an- 
nounced a few days ago that the government will spend 
$100,000,000 in the creation and service of a very large plant 
at Fore River, Mass., for the building of destroyers. Con- 
siderable electrical equipment will be required, including wir- 
ing for a large number of new residences which will be nec- 
essary for the use of the factory employees. From now on 
the holiday trade should increase among the jobbers, and 
there is every prospect of an intensely active winter in New 
England factories. 

FIRE-ALARM SUPPLIES.—A steady business has been 
enjoyed in this equipment, notwithstanding a noticeable 
scarcity of labor and material. Prices were increased about 
10 per cent recently, but the present volume of business ap- 
pears about normal for the season, which is ordinarily dull t 
this time of year. 

MAGNETIC CHUCKS.—Heavy demand characterizes the 
present market, notably for the munitions industry. Manu- 
facture of machine guns is being expedited by this labor- 
saving equipment. Manufacturers have no chance to stock 
up at present. 


FANS.—Trade has fallen to insignificant dimensions 
pending the revival to be anticipated in connection with 
frosty windows. There is some prospect that fans will be 
used more this winter than before in connection with domes- 
tic heating service, the high price of coal tending toward the 
use of more efficient methods of heat distribution. 

ELECTRIC RADIATORS.—The demand is so heavy that 
stock accumulation is very difficult. The availability of low- 
priced equipment means much to the fall trade. Prices are 
holding firm. The use of these equipments by officers at the 
military cantonment in Ayer is forecast by a representative 
central station appliance man, who reports that he cannot 
maintain a stock of electric radiators at his offices. 

PORTABLE LAMPS.—A considerable sale for military 
wedding presents is reported, and an improved trade in con- 
nection with the holiday season is anticipated. On the whole, 
the present domestic demand seems to be below normal. 

ELECTRIC HEATING PADS.—Demand is steady, pre- 
vailing prices apparently proving no bar to steady purchase. 

ELECTRIC PASSENGER CARS.—A very satisfactory 
fall business appears in sight, based in part upon the with- 
drawal of gasoline-car chauffeurs from private to govern- 
ment service. Cars are in stock at Boston for immediate de- 
livery, and these will be replaced as soon as sold. 

WIRE AND CABLE.—The opinion is current that no im- 
mediate price reductions are likely to take place, although it 
appears that further increases are not to be expected at 
present. Labor is reported as fairly plentiful in New Eng- 
land wire-manufacturing circles. Government orders are 
taking about 50 per cent of output. 








OCTOBER 6, 1917 


MOTORS.—Large motors are most difficult to obtain, but 
in the smaller sizes up to 25 hp. many stock machines can be 
found for prompt delivery. 

TRANSITE AND EBONY BOARD.—The demand for in- 
sulating material is enormous. On plain asbestos board de- 
liveries of about one month can be made, but on ebony board 
two or three months is required. No recent price changes 
are noted. 


ATLANTA 


Replies to inquiries made to the trade indicate that busi- 
ness on the whole is in excellent shape and that underlying 
conditions are favorable for the immediate future at least. 
The price-fixing program and the publicity given to it are 
beginning, however, to show some effect in certain quarters 
in that there is a slight tending to hold off on the purchase 
of materials in which steel forms a part. The remarks and 
consensus of opinion of a few large jobbers would indicate 
that they anticipate a drop in price shortly on conduit 
products, if not on other material. This feeling on the part 
of the jobbers has probably been accentuated by the fact 
that some large orders for flexible and rigid conduit have 
been placed recently at a price shading the market about 
5 per cent. There is no doubt that conduit has shown a 
weakness lately, due probably to a few factories having 
mastered the raw-material situation more successfully than 
others; but stocks in this section are in bad shape generally 
and a buying movement for this class of goods cannot be 
held off very long. 

Contractors’ and jobbers’ collections are keeping up nice- 
ly. The manufacturers report a considerable improvement 
in collections for September as over August. They further 
report a leaning toward retrenchment by the large central 
stations, as reflected by inquiries and future purchases for 
heavy equipment. Then, too, this condition may be the re- 
sult of tight money prior to the second Liberty Loan issue. 

MOTOR-DRIVEN AIR COMPRESSORS.—One manufac- 
turer of direct-connected units reports a very active busi- 
ness, especially in those rated 150 cu. ft. to 225 cu. ft. per 
minute and designed to be used in connection with sulphuric 
acid plants and fertilizer works and also for isolated hoist 
work. The shipment on these equipments depends a great 
deal on motor deliveries. 


ELECTRICAL AUTOMOBILE ACCESSORIES.—A large 
volume of sales is reported covering all the articles in this 
line, and considerable difficulty is being experienced in 
securing shipments, with no apparent prospect for any. bet- 
terment soon. A jobber reports his sales up to date as 
being 20 per cent ahead of last year, and present indica- 
tions point to a greater increase for the year. Miniature 
lamps, ignition systems and their supply parts and spot 
lights have enjoyed a very active market. 

ARMORED-STEEL CONDUCTOR.—Speculative _ build- 
ing in the Southeast has fallen off lately, which has affected 
the market for this class of goods. A price reduction of 8 
per cent was noted on a substantial order placed this week. 


THEATRICAL DEVICES.—tThis year has proved a good 
one for these appliances, and a nice business is being done in 
footlights, switchboards and dimmers. Shipments are good 
on all but the latter; these are promised for ten weeks. 

LAMPS.—While a big business is expected at this season 
of the year, the demand is above normal, possibly because 
of cantonment requirements. These camps have almost ex- 
hausted local stocks, and although the factories are in better 
shape to make deliveries now than they were last year, it 
is going to be hard to keep the demand supplied. Miniature 
lamps for headlights and similar uses show a gain in sales 
over last year of approximately 300 per cent. 


WIRE AND CABLE.—The pressure on weatherproof and 
rubber covering is easing up, the demand for the past week 
being light. Large and special heavy cables are still in 
demand and the deliveries are very poor. 

TRANSFORMERS.—tThe volume of business in these is 
still heavy, especially for the 2300-volt distribution type 
up to 50-kva. rating. The demand continues for the larger- 
power type, but is curbed somewhat by the discouraging 
promises of delivery. 
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SEATTLE 


Following the example set by employees in wooden ship- 
building plants in Seattle who struck recently, as previously 
noted, 10,000 metal trades workers, employed in three steel 
shipyards and a number of contract shops, including foun- 
dries and machine shops, were called out on Sept. 29 for a 
new wage scale, entailing a 35 per cent increase along all 
lines. The work on thirty uncompleted steel and wooden 
ships, valued at $32,000,000, was halted. The United States 
Shipping Board has already arranged for conferences with 
the strikers and employers in Seattle for next week. 

Local electrical jobbers and dealers state as a whole that 
electrical business will not be materially affected by the 
strike unless it is of long duration. Naturally, buying will 
be lighter and may in some cases be discontinued altogether, 
but when the plants resume increased buying will make up 
for the temporary decrease. Up to date no evidence of the 
strike has been felt by electrical dealers, as shipyards are 
replenishing depleted stocks and making ready for the re- 
sumption of activity. Dealers are not perturbed, saying that 
if employers cannot effect amicable and agreeable settle- 
ment with their employees, the government will take a hand, 
not allowing anything to stand in the way of the ambitious 
shipbuilding program. 

During the last two months a marvelous increase in the 
number of shipyards, machine shops, tool-making plants and 
allied industries has been recorded. The striking carpenters 
have returned to work temporarily under truce, but the set- 
tlement affected is not satisfactory or permanent. This 
strike has had but little if any effect on the electrical indus- 
try, as building is at a very low ebb. The Pacific Telegraph 
& Telephone Company and the Home Telephone Company 
are facing a strike of linemen, who are asking a 25 per cent 
increase. The strike is set for Oct. 21. The mill men and 
logging operators in the Pacific Northwest insist the strike 
of employees for an eight-hour day is all but over, saying 
production for the last week was 28 per cent of normal. The 
strikers claim renewed strength, stating that they will win. 

The outstanding feature in the week’s business along elec- 
trical lines was the increased sales of domestic appliances, 
particularly washing machines, toasters, socket devices, 
heaters and the like, the effect of the “lighten the home” 
campaign being felt locally. Dealers and central stations are 
putting forth masterful efforts. The effect of the campaign 
will be more pronounced within a month. With the exception 
of domestic appliances, no particular increase or decrease in 
sales is noticeable. 

Dealers report a good volume of business, with no appreci- 
able increase or decrease in prices noted during the week. 
Stocks are low, freight conditions satisfactory and buying 
for the future light. Credits and collections are satisfactory. 

LAMPS.—Lamps are moving rapidly; the demand exceeds 
the supply by far and is increasing rapidly. Stocks are hard 
to obtain and prices remain firm. 

CONDUIT.—The conduit demand is strong, prices steady. 
Shipments are coming through slowly. 


MOTORS.—A decrease in the demand for both large and 
small motors is noticeable. It is expected to increase with 
the resumption of industrial activity. 

LINE MATERIAL.—A perceptible increase in sales was 
noted last week. This was a temporary movement. The de- 
mand has been extremely light for months. 


SAN FRANCISCO 


There is very little change in business conditions. Indus- 
trial lines have been affected somewhat by the metal work- 
ers’ strike, but this has been settled, the men having re- 
turned to work Sept. 29. Stocks in the more staple lines are 
in good condition, and demand is steady. The demand for 
household appliances is showing much activity, and it is ex- 
pected that this business will continue until after the holi- 
days. Excellent business is being done in washing machines 
and vacuum cleaners. Stocks are in good condition. De- 


mand is heavy for incandescent lamps and stocks are fair. 
Some activity was shown in fan business during a few warm 
days through the week. Collections this week are not quite 
up to normal. 
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Current Prices of Electrical Supplies 


NEW YORK AND CHICAGO QUOTATIONS 


_ The prices quoted are those prevailing in standard packages or specified lots on apparatus and ap- 
pliances in Eastern and Middie West markets at the beginning of business on Monuay of this week. 
They are in ali cases the net prices or prices subject to u:scounts from standard lists of contractors, 


central stations, dealers and others engaged in the resaie of such goous. 


Prices in Southern and other nearby markets wiil rule about the same as those in the Middle 
West, although slight modifications to cover increased freight and local aemands should be expected. 
In the kar West and on the Pacific Coast the prevailing prices are naturaily higher, covering as they 
must increased freight and the necessity of larger stocks with increasea interest and warehouse charges 
on account of the distances from sources of supply, infrequent turnover of stock and uncertainty as to 


delivery of gooas in transit. 


Moreover, the Far West presents a wide variation in demand due to a 


small population spread over a wide area in agricuitural and mining communities, as contrasted with 
the denser population of the East and Middle West, their nearness to the source of supply, the more 
frequent turnover in stocks and the constant demands which arise in industrial centers. 

The variation in prices may be due to the difference in grade of products made by different manu- 


facturers, to local conditions, or 


ARMORED CONDUCTORS, 
STEEL 


Single-Conductor 


B. & S. Size 
No. 14 solid 
i solid 
solid 
solid 
solid 
stranded 
stranded 
stranded 
stranded 
stranded 
stranded 


1000 Ft. 
$61.00 


Twin-Conductor 


104.00 | 
135.00 
185.00 | 
IE 5 "i 5-5, a ele hn wees ere 235.00 | 
370.00 | 
575.00 | 


solid 
solid 


stranded 
stranded 


RICE PER 1000 FT.—NEW YORK | 


Single-Conductor 


No. 14 solid: 
Less than coil 
Coil to 1000 ft 

No. 12 solid: 
Less than coil 
Coil to 1000 ft 


Twin-Conductor 
No. 14 solid: 
Less than coil 
Coil to 1000 ft 
No. 12 solid: 
Less than coil 
Coil tov 1000 ft 


DISCOUNT—CHICAGO 


Single-Conductor 
Less than coil 
Coil to 1000 ft —10% 
Twin-Conductor 
Less than coil 


Coil to 1000 ft —10% 


ATTACHMENT PLUGS 


List ranges from $0.22 to $0.30 each. 
Standard packages from 100 to 250. 


DISCOUNT—NEW YORK 


Less than 1/5 std. pkg 10% to +10% 
1/5 to std. pkg 10% to 20% 
34% to 44% 


DISCOUNT—CHICAGO 


Less than 1/5 std. pkg 
1/5 to std. pkg 
UE sn taksns na rnee hein cain 30% to 44% 


BATTERIES, DRY 
NEW YORK 


No. 6 

Each Net Regular Ignitor 
Less than 12 $0.40 $0.40 
12 to 50 .35 35 

60 to barrel....... .81to.3175 .82 to .3275 

Barrel lots .28 to .2875 


No. 6 


FLEXIBLE | 


List, per | 


3% -in. 


|} 3-in. 


+10% | 


+10% 





.29 to .2975 


to both. 


BATTERIES, DRY—Continued 


CHICAGO 


No. 6 
Regular Ignitor 
$0.40 


$0.40 
; 35 


on oO 
50 to barrel. ......- .31 to .3175 .32 to .3275 
Barrel lots 28 -2Y9 Lo .ZY 60 


No. 6 
Each Net 


Less than 12 


CONDUIT, METALLIC FLEXIBLE 


List, Per 
100 Ft. 
$5.00 
7.50 
10.00 
13.00 
21.00 
26.00 
35.00 
45.00 
52.00 


Size, In. Ft. Per Coil 


NET PER 1000 FT.—NEW YORK 


Less Than Coil 
single strip. ..$75.00 
double strip... 75.00 
%)-in. single strip...100.00 
%-in. double strip. ..100.00 


Coil to 1000 Ft. 
$69.75 
72.00 
93.00 
96.00 


NET PER 1000 FT.—CHICAGO 


Less Than Coil to 
Coil 100 Ft. 
$75.00 $63.75 
78.75 71.25 
100.00 85.00 
105.00 85.00-95.00 


in. single strip 
in. double 

in. single strip 
in. double strip 


CONDUIT, NON-METALLIC FLEXIBLE 


List Per 
Size. In. 


NET PER 1000 FT.—NEW YORK 


Less Than $15 to $60 $60 to $150 
$15 List List List 


7/32-in.— 


$55.00 
¥% -in.— 
60.00 


$24.50 
27.00 


$21.50 
23.50 


NET PER 1000 FT.—CHICAGO 


Less Than $15 to $60 $60 to $150 
$15 List List List 
7/32-in.— 
$36.67-$55.00 
A «in .—— 


$40.00-$60.00 


$27.50 
$30.00 


$23.10-$24.75 
$25.20-$27.00 


List Per | 





CONDUIT, COUPLINGS AND ELBOWS, 


RIGID IRON 
Card No. 38 


Conduit, List 
per Foot 


DISCOUNT—NEW YORK 


¥, in. to %& in. 
Less than 2500 lb.. 6 Yo 


| 2500 to 5000 Ib.... 9% 


% in. to 3 in. 
8% 
11% 


(For galvanized deduct six points from 


above discounts. ) 


DISCOUNT—CHICAGO 


\% in. to \% in. 
Less than 2500 lb.. 3.3% 
2500-5000 Ib. ..... 6.8% 


% in. to 3 in. 
5.8% 
8.8% 


(For galvanized deduct six points from 


above discounts. ) 


FLATIRONS 


NEW YORK 


List price 
Discount 


5.00 to $6.00 
25% to 30% 


FUSES, INCLOSED 


250-Volt 
3-amp. 
35-amp. 
65-amp. 
110-amp. to 200-amp 
225-amp. to 400-amp 
450-amp. to 600-amp 


600-Volt 
3-amp. 
35-amp. 
65-amp. 
110-amp. to 200-amp 
225-amp. to 400-amp 
450-amp. to 600-amp 


DISCOUNT—NEW YORK 


Less than 1/5 std. pkg 
1/5 to std. pkg 


DISCOUNT—CHICAGO 


Less than 1/5 std. pkg. 
1/5 to std. pkg 


List 
$0.25 
.35 
.90 
2.00 


3.60 
5.50 


$0.40 
-60 


1.50 
2.50 
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FUSE PLUGS 
3-Amp. lo 30-Amp. 


NEW YORK 
Per 100 Net 


Bides than 1/6 GG. DER cdc dccessces $5.75 
1/5 to std. PKG... .. ccc eececcececece 4.50 
Standard package, 500. List, each, $0.07. 
CHICAGO 
Per 100 Net 
Less than 1/5 std. pK®.....cccccces $6.25 
B/G 00 WEG. DER: voc viswedccccweres 5.25 


Standard package, 500. List, each, $0.07. 


LAMPS, MAZDA 
105 to 125 Volts 


List, 
Regular, clear: Std. Bh Each 
10 to 40-watt—B ......... 100 $0.27 
6O-watt—-B_se ww ccc ccc cnces 100 36 
100-watt—B ........eecee 24 .65 
TH-watt—C EO wc cc ccc cc cece 50 -65 
100-watt—C Ed. cc cc ccccccece 24 1.00 
300-Watt=——C on ccceecdicecess 24 2.00 
BOO0-watt—C_ wc ccc cnccscccss 24 3.00 
Round bulbs, 3% in., frosted: 
15-watt—G 25.......eceee 50 .50 
25-watt—G 2d... cc cccccce 50 -50 
40-watt—G 25.......2eceee 50 -50 
Round bulbs, 3% in., frosted: 
60-watt—G 30... .ccccccces 24 ota 
Round bulbs, 4% in., frosted: 
100-watt—G 35.......cceeee 24 1.05 
DISCOUNT—NEW YORK 
Less than std. pKg......ccccccccce eee 
WGN 6 bicsaccscgecuasees ei 4 10% 
DISCOUNT—CHICAGO 
Leese than Std. PEG. 6c cccesecccsccscces Net 
BEE, DM ci eccusenesncensecceseewswes 10% 


LAMP CORD 
Cotton-Covered, Type C, No. 18 


NEW YORK 
Per 1000 Ft. Net 





Lees than coil (250 ft.)...cccccceces $34. 88 | 
Cele 00 2OOG feds cesanadinvewewnsss 26.52 | 
CHICAGO 

Per 1000 Ft. Net 

Less than coil (250 ft.)..... $36.88 to $37.20 

Gall to 1000 fi kc icaseises 27.66 to 27.90 


LAMP GUARDS, WIRE 
Standard packages from 50 to 150. 
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PORCELAIN CLEATS—UNGLAZED 
2 and 3 Wire 


NEW YORK 
Per 1000 Net 
Lees that 1/0 wie PGs bo bance ccaous $20.00 
Fo ee er er 15.00 
— package, 2200. List per 1000, 
20. 


CHICAGO 
Per 1000 Net 
Less than 1/5 std. pkg...... $15.80 to $20.54 
Ese 00 Ott Oe ac caceen 13.00 to 19.24 


Standard package, 2200. 


List per 1000, 
$20. 


PORCELAIN KNOBS 
NEW YORK 


Per 1000 Net Std. Pkg. 3500 Std. Pkg. 4000 

5% N.C. — Nail-it—N.C. 
Less than 1/5 std. pkg. ...$24.30 
B/G tO MOG. DE. cis tn ceees 


CHICAGO 


Per 1000 Net Std. Pkg. 3500 Std. Pkg. 4000 
54% N.C.—Solid Nail-it—N.C. 


seer 


Less than 

1/5 std. 

pkg. . - $11.85 to $18.00 $20.75 to $30.75 
1/5 to std. 

pkg. 9.00to 11.10 16.30 to 24.20 


SOCKETS AND RECEPTACLES 
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SWITCHES, SNAP AND FLUSH—Cont’d 
10-Amp. 250-Volt Push-Button Switches 


Std. Pkg. List 
10-amp. single-pole ....... 100 $0.45 
LU-ump. three-way ......... 50 -70 
10-amp. double-pole ........ 50 -70 

DISCOUNT—NEW YORK 
Fk ed ee Net 
Bie er Ne ae 6 Ha wcld'ccauneddnudeades 15% 
SE heb adde cd ee dwos wana ubek wea ens 283% 

DISCOUNT—CHICAGO 
Less than 1/5 std. pkg...... List to +20% 
BAO UO GU DBR ia 6 oid cid caqns eds lo% to list 
MO ME C66 ie RaeEe a caaen eo dawes cer sU% 


SWITCH BOXES, SECTIONAL CONDUIT 


List, 

Union and Similar hach 
OG I aide'n0-0 Stace die ah caaad alana wack $0.34 

5 RO RU “hewia. 0 abc adlae ee od ea wdisiese wana -60 


DISCOUNT—NEW YORK 


Black Conneneaee 
Less than $2.00 list.. 


- List 
$2.00 to $10.00 list...... Z2U% 
$10.00 to $00.00 list..... 30% 
DISCOUNT—CHICAGO 
Black Galvanized 
Less than 
SEM Gi ciniee 25% t050% 15% to 40q 
$2.00 to $10.00 
ree are 25% to50% 20% to 40% 
$10.u0 to $50.00 
Me «caeeweames 25% to64% 20% to52% 


TOASTERS, UPRIGHT 


NEW YORK 
List price 


Kida sietieuadd Wasamedeeedes $6.00 
| ERNE wenna ail ada ns dada eee dene 3U% 
CHICAGO 
Re I Fig dal ocean B dlatahes $4.50 to $5.00 
DIBCOUNE .cccccccccccccccccee ce L¥¥y 10 50% 
WIRE, ANNUNCIATOR 
NET PRICE—NEW YORK 
No. 18, less than full spools........... $0.52 
Pa BG, En Mg 66 cha dk ceniwcweden 0.48 


Std. Pkg. List | 
\%-in. cap key and push | 
OO i es witktvemteaa cus 500 $0.33 | 
\%-in. cap keyless socket.. 500 30 | 
\-in. cap pull socket..... 250 .60 
DISCOUNT—NEW YORK 
Laie Ce 370 BU es ch hn da case cues Net 
57 Ch Ge Ws bia adae 0644 een nieee 20% 
DISCOUNT—CHICAGO 
Eee ti 378 es ea eas bees deceased vet 
RFS Cl: WO Gs 6 hoes dr Re waewisases 15% 
SWITCHES, KNIFE 
250-Volt, Front Connections, No. Fuse 
High Grade: List 
SCO. Oe Pe Tee ashe anc ckecaenvas $0.80 
Ce-GN Ee. Ge Pitweeee eb eetaee eas 1.20 
1OG-amn BP. Be Dive rece tisasedeaaes 2.25 
SURI, Der Fee N Thee adewisteeaxs 3.48 
oe ee Se 5.34 
Sera Eee GR ew eRnnseacenwa nee 1.20 
CO ER Fo Be ae Che cece caaeea tens 1.78 
ROR (Es Oe On ew ae eae wise eaees 3.38 
SOG Ee) Ee ER akc eae wessnacaws cen Gee 
SOetm, Ee Pe We bk vk bok ws Cha Oe aS 8.00 
See Os, Or axa dank eee naaad wen 1.80 
Ceres a re Oe hea kek sce ew eneeues 2.68 
ee SD A rr 
SN. Oe a cee bedeteteduwaas 7.80 
AS er 12.00 
Low Grade: 
SOs Bos Ts Wis he chad ew acesece 0.42 
on a A ee ee 0.74 
wm. Se ee ee ere er 1.50 
See Pe aia sane ew neeeeas 2.70 
Se Ee et hike cb kad awaeeera 0.68 
COI ED Pe Be SB cec cc ccsccscewnaes 1.22 
DO Be ae a oe 6 6-e% 6a eed es a 2.50 
| Se Be ee eta ccanudcaeasan 4.50 
a ee FS OEP reer eee 1.02 
a ee oe eee eee 1.84 
te ae Se Sy rere eer 3.76 
SOC, ‘GU awWawewecwaiacuues 6.76 
DISCOUNT—NEW YORK 
Less than $10 list.......... Plus 5% to 5% 
BEG Gee Meas Kadedesiwe Ges 11% to 16% 
| Sao Ue GOO Bleich cnccdiccsas 14% to 24% 
DISCOUNT—CHICAGO 
| Ea Ca SiO ME. cc. asec 5% to +5% 
SAO. Uh See tosh 6eckdecawad 11% to 16% 
| $25 to $50 list... ..cceeceeees 14% to 24% 


NEW YORK 
Wet per 106. ccc cccstees $20.00 to $29.00 
CHICAGO 
Net per 100... .cccccecccees $14.58 to $38.35 | 
OUTLET BOXES 

—r 
Nos. r 100. 
10i1—A, Al%, 4 8.C., 6200, 320...... $30.00 
102—B.A., 6200 S.E., 300, AX., 1%, 

a @ .iasionidanweriaweneces 30.00 
2168—C.A., 9 45, BH BiGic nc ccccccces 25.00 
406-9 .A.. 7, CB. Dibs F Bvsivcedce 20.00 

DISCOUNT—NEW YORK 

Black Galvanized | 
Less than $10.00 list.. List List 
$10.00 to $50.00 list.. 42% 37% 
DISCOUNT—CHICAGO 
Black Galvanized 
Less than 
$10.00 list ........ 40% 35% 

10.00 to 

. $50.00 list ........ 50% 45% 

PIPE FITTINGS 

DISCOUNT—NEW YORK 
Less than 1/5 std. pkg........-e.eeee- 10% 
1/5 to std. PKG... cece eecccceccees 20% | 
Std. pw. ..cccccce sd e td Ae eet eecewe 30% 

DISCOUNT—CHICAGO 
Less than 1/5 std. pkg..... errr 
1/5 to std. pkg... .ccccccceee sae 20% 
Std. PHB. oc ccsccccccne eeeacacwcers 380% 


SWITCHES, SNAP AND FLUSH 
5-Amp. and 10-Amp., 125-Volt Snap 


| Solid-Conductor, Triple-Braid, Size 4/0 


CHICAGO 
Per Lb. Net 


No. 18, less than full 
BPOOIS .ccecscccscccncs $0.64 to $0.6885 
No. 13, full spools......... U.0285 to U.abd 


* WIRE, RUBBER-COVERED, N. C. 


Solid-Conductor, Single-Braid 
NEW YORK 


Price per 1000 Ft. Net 
Less than 





5VU Lo 1000 to 
No. 500 Ft. luvv Ft. 5uvuv Ft. 
BSacueds $ls. v0 $14.00 $11.25 
Wet dace 27.93 23.94 19.35 
BGiesaacis 39.20 33.60 25.00 
2 55.44 47.52 39.60 
Gaeaece 87.78 75.24 62.70 
CHICAGO 
-——-Price per 1000 Ft. Net 
Less than 500 to 1000 to 
No. 500 Ft. 1000 Ft. 5000 Ft. 
14. $18.00 $16.00 $14.00 
12. 23.24-28.63 21.30-24.54 19.52-22.50 
10.... 34.44-40.28 29.82-34.44 27.34-31.57 
8.... 48.84-49.91 42.18-44.77 38.67-47.77 
Cex 70.24-78.95 63.85-66.72 57.47-61.16 


WIRE, WEATHERPROOF 


to 
8 Inc. 
NEW YORK 
Per 100 Lb. Net 
Pe ee ee ee eee $40.25 
f SRT A dc aids o dé'c'e ved oleae ee awn 39.25 
Oe ee OR OC h can dwedienedesetvavecwe 38.25 
CHICAGO 
Per 100 Lb. Net 
Eaeee:-titem 2G Uh. .cccccccccs $41.85 to $42.50 
tr Ti i et aecean Ges mieaa 40.85 to 41.50 
Ge ON Ee so bate a cibeea/ oe 39.85 to 40.50 


Switches 

Std. Pkg. List | 

5-amp. single-pole ......... 250 $0.28 
5-amp. singie-pole, ind...... 250 ae | 
10-amp. single-pole ......... 100 -48 
10-amp. single-pole, ind...... 100 .54 
5-amp., three-point ........ 100 .54 
10-amp., three-point ........ 50 -76 

' 10-amp., 250-volt. D. P...... 100 .66 
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NEW APPARATUS AND APPLIANCES 


A Record of Latest Developments and Improvements in Manufacturers’ Products 


Used in the Electrical Field 





Lighting Unit for Industrial 
Plants 


The Luminous Unit Company of St. 
Louis, Mo., is placing on the market an 
industrial lighting unit, to be known 
by the trade-marked name of “Indus- 
trolite.” The unit is composed of two 
essential elements, an upper reflector 





GLARE WITHIN NORMAL RANGE OF VISION 
IS ELIMINATED 


of white porcelain-enameled steel and 
a porcelain-enameled reflecting band 
which is suspended from the upper re- 
flector in such position that it will in- 
tercept all light within the angles of 
45 deg. and 85 deg. and direct it to the 
upper reflector for redirection to useful 
angles. In this manner glare within 
the normal range of vision is entirely 
eliminated, and this elimination is ac- 
complished with very little loss in effi- 
ciency of the unit, it is claimed. 

The arrangement of parts is such 
that all light is emitted below 90 deg., 
the distribution of light from the unit 
being more or less intensive, and the 
utilization efficiency therefore quite 
high. 


Pilot-Lamp Receptacle and 
Plates 


There is always need for pilot lamps 
to indicate whether or not heating de- 
vices or remote lamps are consuming 
energy. For this purpose the General 
Electric Company of Schenectady, 
N. Y., has a new line of pilot-lamp re- 
ceptacles and flush plates. 

The device consists of a standard- 
size flush plate in which is set a small 





RECEPTACLE SHOWING PILOT LAMP 


bull’s-eye of ruby glass. Behind the 
bull’s-eye is a receptacle equipped with 
a 2-cp., 125-volt candelabra-base lamp. 
When energy is being consumed on 
the circuit this lamp lights beneath 
the bull’s-eye and shines through as a 
warning signal until the light is turned 
off. Combination plates can be fur- 


nished so that this device can be used 
in connection with a _ push-button 
switch or with a push-button switch 
and “Standard” separable flush recep- 
tacle. These combinations are particu- 
larly desirable as the signal light is 
located at the point of current control. 


Washing Machine with Cor- 
rugated Sides 


The Arnold Electric Company of 
Racine, Wis., has developed an electric 
washer equipped with an Arnold %4-hp. 
motor. The inside of the tub of this 
washer is corrugated like a washboard. 
Wooden fingers gently take hold of the 
clothes and force them through soapy 
water and at the same time rub them 
on the washboard sides and bottom of 
the tub. The machine is equipped with 
a safety foot pedal which, it is pointed 





@ 
MACHINE HAS SAFETY FOOT PEDAL 


out, gives instant control of starting 
and stopping the wringer. This wringer 
can be used in three different positions. 
The tub is constructed of specially 
treated cypress wood that is not af- 
fected by water. This machine occupies 
a floor space of 24 sq. in. (154.8 sq. cm.). 


Electric Ventilating Set 


A small “conoidal” ventilating set for 
general air changing, blowing and ex- 
hausting purposes has been added to 
the products of the Buffalo Forge Com- 
pany, Buffalo, N. Y. A multi-blade fan 
directly connected to an electric motor 
is used to furnish a large volume of 
air at a relatively low pressure. The 
manufacturer calls attention to the fact 
that because of its low speed the fan 
does not make an objectionable hum. The 
fan case may be swung around to dis- 
charge air in any desired direction. The 
outfit is equipped with a cord and at- 
tachment plug, ready for connection. 
Motors are furnished for 110 volts or 
220 volts. 


Electric Vacuum Cleaner 


The Pneuvac Company of Worcester, 
Mass., announces an electric suction 
cleaner which embodies a _ belt-driven 
brush. A balanced motor is used, the 
eight-bladed suction fan being mounted 
at one end of the armature shaft and 
the worm-gear drive for the brush 
pulley at the other. For use with at- 
tachments the brush, which is mounted 
on impregnated wood bearings, can be 
thrown out of operation by a con- 
veniently located lever. Comfortable 
control is provided in a thumb-switch 
on the handle. The motor is made by 
the Braun Electric Manufacturing 
Company. The machine weighs 11 lb. 
(4.1 kg.) and, the manufacturer points 
out, it is very easy to operate. 


Small Squirrel-Cage Induc- 
tion Motor 


A line of induction motors has been 
recently placed on the market by the 
Crocker-Wheeler Company, Ampere, 
N. J. These motors, known as the 
C-W form P motors, are of the 
squirrel-cage type, ranging in size from 
0.5 hp. to 3 hp., and are designed for 


constant-speed operation on _ 60-cycle 
polyphase circuits. 
Good starting torque and high 


power factor are among the electrical 
features of these motors. Another 
feature is their efficient ventilation. A 
number of the rotor bars project for a 
short distance at each end of the rotor 
core. These projecting ends of the 
rotor bars serve as efficient fans. At- 
tached to the inside of each of the 
bearing shields is a pressed-steel guide 
that separates the incoming from the 
outgoing air. Air is thus drawn into 
the motor at each end through open- 





MOTOR HAS HIGH POWER FACTOR 


ings near the shaft and then forced 
by the fans against the stator winding, 
around the ends, and finally out 
through the holes at the outer periph- 
ery of the shields. This construction 
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prevents the outgoing warm air from 
mixing with the air being drawn into 
the motor. A maximum cooling effect 
with, a minimum of windage loss is 
thus obtained. 

Strong insulation of the stator 
windings is obtained by placing the 
coils in well-insulated slots and im- 
pregnating the complete core and 
winding with a special varnish which 
renders them  wmoisture-proof and 
enables them to withstand acid fumes. 
After the core and coils are removed 
from the impregnating tanks they are 
baked, once more dipped in varnish and 
again baked. 

The bearings are large with oil 
grooves so placed that no matter in 
what direction the belt pull may be 
there will be a film of oil between the 
shaft and the bearing, thus reducing 
friction to a minimum. Dust and dirt 
are kept out of the bearings by sheet- 
metal caps at the ends and by self- 
closing oil-well covers. 

Slotted feet cast integral with the 
stator frame facilitate accurate belt- 
tension adjustment. 


Motor-Driven Creamery for 
Home Use 


The Minnetonna Company, Owaton- 
na, Minn., has developed a_ butter- 
making and butter-working machine. 
It is equipped with a removable roll 
and basket which causes a thorough 
agitation of the cream, facilitating the 
work and permitting the finished butter 
to be lifted out in a solid mass. An 
adjusting feature of the basket permits 
working either a small or large quan- 
tity of butter by changing the distance 
between the rolls. These machines are 
made in various capacities and are 
equipped with motors supplied by the 
Emerson Manufacturing Company of 
St. Louis, Mo. 


Electric Vacuum Cleaner 


An electric vacuum cleaner to be 
known as No. 18 is announced by the 
Sign System 


Federal (Electric) of 





CLEANER HAS SIX-BLADE FAN 


Chicago, Ill. A_ six-blade, one-piece 
aluminum fan is used which is mounted 
in the center of the armature shaft. 
The fan is machined so that it fits 
the fan housing with a clearance of 
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1/32 in. (0.8 mm.), and prevents dirt, 
string, hair, etc., from passing the 
baffleplate and injuring the motor. A 
straight floor brush is fastened to the 
outside frort of the nozzle when it is 
desired to clean rugs or carpets which 
have a large amount of threads and 
lint to be removed. The universal type 
of motor which drives this machine is 
rated at % hp. at 10,000 r.p.m. 


Holder Sockets for Standard 
Heel Reflectors 


A device which combines a holder for 
standard-heel reflectors and a_ socket 
for tungsten lamps has recently been 
designed and placed on the market by 
the George Cutter Company of South 
Bend, Ind. The holder socket, as the 
device is called, is made in three dif- 
ferent styles—with hood flange for at- 
tachment to %-in. (1.27-cm.) conduit, 
with 4-in. (10-cm.) cover for attach- 
ment to outlet boxes, and with porce- 
lain bushing for drop-cord suspension. 
It is also made in two sizes—for 24- 






in. (5.7-cm.) and 3%-in. (8.4-cm.) 
standard-heel reflectors. 
Lnsulated Conduit Stem 
Wires 


Hood Flange 


HOLDER SOCKET MADE IN THREE STYLES 


The holder socket consists of a cast- 
iron ring which has two lugs and a 
thumb-screw for engaging the groove 
in the heel of the reflector. This ring 
is attached, by means of two screws, 
to a porcelain body which includes the 
socket shell and wiring terminals. The 
porcelain body is attached to a hood 
flange tapped for %-in. (1.27-cm.) con- 
duit or to a 4-in. (10-cm.) outlet-box 
cover by means of two screws which 
are independent of the screws which 
support the holder ring. 


Lock-Type Disconnecting 
Switches 


Disconnecting switches with locks 
that consist of a rugged latch member 
pivoted on the jaw clip end of the dis- 
connecting switch, a spring, and at- 
tachment or extension to the blade, are 
being made by the Electrical Develop- 
ment & Machine Company of Philadel- 
phia. The blade end is slotted to re- 
ceive the pivoted latch member and 
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has an aperture for the switch hook. 
The nose of the hook readily passes 
through the larger part of the aper- 
ture, but only the shank of the hook 
can pass into the smaller part of the 
aperture. The latch hooks over the 
upper surface of the blade and locks 
the blade closed. In opening the switch 
the operator inserts the hook in the 
aperture and pulls upward just as if 





SWITCH CANNOT BE CLOSED UNLESS HOOK 
IS IN APERTURE 


there were no locks. This causes the 
shank of the hook to enter the upper 
small parts of the hole. In so doing 
the shank strikes the surface and ro- 
tates the pivoted latch member toward 
the left against the action of the spring. 
This causes the latch to swing beyond 
the edge of the upper surface and un- 
locks the switch. Continued pull on 
the hook removes the blade and opens 
the switch in an ordinary way. The 
pivoted latch member returns to its 
original position, but is prevented from 
moving further to the right by the stop 
on the pedestal. If, however, the oper- 
ator attempts to remove the switch the 
latch bears on the driving surface, he 
will be unable to do so as long as the 
large part of the aperture is partly 
blanketed by the surface on the pivoted 
latch member. It is claimed that the 
switch hook cannot be removed during 
a considerable range of movement near 
the closed position until the blade is 
opened or entirely closed and locked. 
The operator cannot close the switch 
unless the switch hook is in the aper- 
ture. 


Electric Range 


The Standard Electric Stove Com- 
pany of Toledo, Ohio, is now offering 
the trade an electric range that has 
an elevated oven and three hot plates. 
The oven is lined with aluminum and is 
equipped with a side-opening door with 
three glass panels. The two-oven ele- 
ments are of the open type. The three 
hot plates measure 8.5 in. (21.59 cm.) 
each in diameter and are of the in- 
closed-element type. The control of 
the entire range is centered in a master 
switch. In addition to this each oven 
unit and each hot-plate unit is equipped 
with a multiple-temperature switch. 

The size of the cooking surface is 
20 in. by 29 in. (50.8 cm. by 73.6 em.). 
The range complete occupies a 30-in. 
by 30-in. (76.2-cm. by 76.2-cm.) space. 





Trade Notes 


ROYAL CANFIELD PEABODY, presi- 
dent of the Combustion Engineer:ng Cor- 
poration, New York, died Sept. 15. 

D. R. SHEARER, formerly engineer of 
the Boone Fork (Tenn.) Lumber Company, 
will engage in the practice of engineering— 
hydroelectric, steam and automatic power 
plants—at Johnson City, Tenn. 


M. W. HERRON, in addition to his own 
territory in the metropolitan district. has 
taken out the selling assignment of L. B. 
Valentine at the New York office of the 
National Metal Molding Company. Mr. 
Valentine is an officer at the cantonment 
near Anniston, Ala. 


THE WESTINGHOUSE LAMP COM- 
PANY, New York, put in operation on Sept. 
1 a new factory at Trenton, N. J. It is 
equipped to produce 50,000 lamps, with an 
ult. mate capacity of 75,000 daily. The new 
four-story building is 500 ft. by 80 ft., wth 
an adjacent power house. This is the com- 
pany’s fourth plant. 

THE POOLE ENGINEERING & MA- 
CHINE COMPANY, Baltimore, Md., has 
recently opened branch offices in Minne- 
arolis, Minn., and Pittsburgh, Pa. The 
Minneapolis office is at 716 McKnight 
Building, in charge of R. L. Lunt, and the 
Pittsburgh office at 433 Union Arcade, in 
charge of J. P. Flippen. 

THE MULTI-REFILLABLE FUSE COM- 
PANY, Chicago, has opened a branch office 
at 120 Liberty Street. New York City, with 
James W. Morey in charge as Eastern sales 
manager. A | beral stock of both refillable 
and non-refillable fuses will be carried at 
this branch Mr. Morey has been actively 
engaged in the electrical supply bus’ness for 
the last ten or twelve years and is widely 
acquainted in the Eastern territory. 

THE NATIONAL LAMP WORKS have 
announced that their Northwestern branch 

lant, between St. Paul and Minneapolis, 

inn., will be in full operation shortly af- 
ter Jan. 1, 1918. Under normal conditions 
this factory will have a monthly output of 
a mill‘on to a million and a half lamps. 
Shipments are expected to begin about Dec. 
1. Lamps of standard voltage range will be 
made by the Northwestern factory. 


THE BENJAMIN ELECTRIC MANU- 
FACTURING COMPANY has made a num- 
ber of changes in its organization. F. H. 
Poss, formerly sales and advertising mana- 
ger in the central district, has res'gned to 
return to San Francisco, his former home, 
where he will take up the distribut on of the 
Avery tractors in the West. G. B. Weber, 
who has been associated with the sales force 
of the Chicago office of the company for 
the last seven years, has been made sales 
manager, wh le P. A. Powers, who has been 
connected with the publicity department for 
the last three years, has been made adver- 
tising manager 

THE SANFORD RILEY STOKER COM- 
PANY, LTD., of Worcester, Mass. has ar- 
ranged for addit‘onal manufacturing facili- 
ties in Detroit, Mich., at the plant of the 
Murphy Iron Works. There will be no 
change in the management or policy of the 
latter. They will cont'nue the manufac- 
ture of the Murphy automatic furnace, in- 
creasing their focilities as requ'red for the 
production of Riley stokers R. Sanford 
Rilev, Worcester, has been elected president 
of the Murphy comnany. The B. F. Sturte- 
vant Company. Hyde Park. Mass., will con- 
tinue to moanufscture and act as selling 
agent for the Sanford Riley Stoker Com- 
pany. 

THE WORTHINGTON PUMP & MA- 
CHINERY CORPORATION announces the 
opening of a new branch sales office in the 
American Trust and Savings Bank Build- 
ing, Birminvham, Ala., to take care of a 
portion of the very large territory hitherto 
controlled by the Atlanta office. Edward 
Stauverman, formerly with the Atlanta 
office, will he in charge of the Birmingham 
office as manavrer The territory controlled 
by the Birmingham office will be most 
of Alabama and Florida and part of 
JYeorgia. North and South Carolina and 
that nortion of Georgia north of the Sea- 
board Air T.ine will continue to be served 
by the Atlanta office under the manage- 
ment of A. W. Jones. 

THE A/S NORSKE ELEKBROVERKA, 
Frederikstad, Norway. is erecting a new 
plant for the manufacture of electrodes, 
with a yearly capacity of 1000 tons of 
graphite electrodes and 4000 tons of carbon 
electrodes. About Dec. 1 the factory is 
expected to be in operation. American en- 
gineers and machirery experts will conduct 
the work of the factory. in which American 
machinery is to be used almost exclusively. 
It is understood that the same general 
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standards and sizes of electrodes are to be 
manufactured as those used in the United 
Sites, wh.ie the carbons will run in very 
large sizes, most of them being in the shape 
of squares, after a European method and 
style, the most common size being 15% in. 
by 7% in. Carbon will be the first product 
turned out. It is stated that the plant wll 
be operated in co-operation with the Nor- 
weg.an government, which will have the 
first call on its finished goods when required 
for governmental uses. 





Trade Publications 


FUSE AND SWITCH BOX.—W. N. Mat- 
thews & Brother, Inc., St. Louis, Mo.. is 
distributing a mailer descriptive of its ““Fu- 
switch.”’ 

WASHING MACHINES.—The Crystal 
Washing Machine Company, Detroit, Mich., 
has prepared a bulletin descriptive of its 
new washing machine. 

FLUID GAGE.—The Coats Machine Tool 
Company, Inc., 30 Church Street, New York 
City, has prepared a bulletin descriptive 
of its Prestwich fluid gage. 

FIRE EXTINGUISHER.—The fire gun 
is illustrated and described in the leaflet 
now being distributed by the Fire Gun 
Manufacturing Company, 17 Battery Place, 
New York City. 

ELECTRICAL SUPPLIES.—Julius An- 
drae & Sons Company, Milwaukee, Wis., 
has prepared its fall bulletin and supple- 
ment to catalog No. 112, descriptive of 
automobile, bicycle and gas-engine sup- 
plies. 

INDUCTION MOTORS. — Bulletin No. 
182, descriptive of form P induction motors 
for two-phase and three-phase, squirrel- 
cage type, 60-cycle, made in sizes of % 
hp. to 3 hp., is being issued by the Crocker- 
Wheeler Comrany of Ampere, N. J. 

PUMPS.—The Worthington Pump & Ma- 
chinery Corporation, sales agent for Henry 
R. Worthington. 115 Broadway, New York 
City, is distributing bulletin W-400, de- 
scriptive of the Worthington outside-packed 
plunger pattern pump designed for general 
serv.ce. 

SPRINKLER SYSTEM.—‘The Pursuit 
of Safety” is the title of a new bulletin 
now being distributed by the Automatic 
Sprinkler Company of America, 123 Will- 
iam Street, New York City. This bulletin 
gives photographs of fires where the sprin- 
k'er system was installed, besides illustra- 
tions showing modern structures and re- 
built structures equipped with fire extin- 
guishers. 

REFLECTORS.—The National X-Ray 
Re ector Company of Chicago and New 
York is distributing its September issue of 
Eye Comfort, published to aid advocates of 
good lighting. This number includes pages 
on available X-ray literature, helping the 
merchant, service in store lighting, photo- 
graphs of recent industrial installations of 
R-ray lighting, correct lighting for bank 
cages, ete. 

DISCONNECTING SWITCHES. — The 
Lewis & Roth Company, Philadelnhia, has 
prepared bulletin No. 21, descriptive of its 
electric switches. This bulletin is said to 
be the most complete ever issued for this 
line of apparatus, 1013 combinations of dis- 
connecting switches being listed. The book 
shows care in prenaration and contains 
sixty pages of useful information. The ar- 
rangement is orderly. eliminating need for 
hunting for wanted items. This company 
has also prenared bulletin No. 20, descrip- 
tive of its switchboard and structural de- 
vices and fittings. This list contains a 
comrlete outline of drawings, weights, cata- 
log numbers etc., which are necessary in 
the prover selection of materials. 


BUREAU OF MINES.—The following 
bulletins and technical papers have been 
issued by the Bureau of Mines: Bulletin 
120, on extraction of gasoline from natural 
gas by absorpt'on methods, by G. A. Bur- 
rell, P. M. Biddison and G. G. Oberfell; 
bulletin 138, on coking of Illinois coals, by 
F. K Ovitz; technical paper 147, on ab- 
sorrtion of methane and other gases by 
coal, by S. H. Katz; technical paner 149, 
containing answers to auestions on the flota- 
tion of ores, by O. W. Ralston; technical 
paper 1°0, on the I'mits of complete in- 
flammability of mixtures of mine gases and 
of industrial gases with air by G. A. Bur- 
rell and A. W. Gauger; techn‘cal paner 156, 
on carbon monoxide roisoning in the steel 
industrv, by J. A. Watkins: technical pa- 
per 169, on nermissihle explosives tested 
prior to March 1. 1917. by S. P. Howell 
Applications should be addressed to the 
d'rector of the Bureau of Mines, Washing- 
ton, D. C. 


Vout. 70, No. 14 


New Incorporations 


THE POWER TRANSMITTING COM- 
PANY of Peoria, Ill., has been incorporated 
with a capital stock of $200,000 by H. H. 
White, Emil Kramer and R. V. Ralph. 

THE MISSOURI WATER POWER & 
ELECTRIC COMPANY of Lebanon, Mo., 
has been incorporated with a capital stock 
of $300,000 by J. C. Settle, S. R. Price, Guy 
R. Stanton and J. B. Quigley. 

THE CAPITAL ELECTRIC LIGHT 
COMPANY, New York, has. been in- 
corporated by S. and M. Siegel and S. 
Hisenberg, 356 Miller Avenue, Brooklyn, 
to manufacture electric lamps. 


THE C. & C. ELECTRIC CONSTRUC- 
TION & SALES COMPANY of Cleveland, 
Ohio, has been incorporated with a capital 
stock of $10,000. The incorporators are: 
F. L. Stevens and F. M. Cerny. 


THE VICO SUPPLY COMPANY of New 
York, N. Y., has been incorporated with a 
capital stock of $10,000 by William H. 
Vidor, George A. Paine and Henry Brill. 
The company proposes to deal in electrical 
supplies. 

THE UNIVERSAL ELECTRIC CON- 
NECTOR COMPANY of Los Angeles, Cal., 
has been incorporated with a capital stock 
of $20,000 by R. H. Holabird, L. O. Lieber, 
E. W. Maxson, R. C. Hamlin and H. G. 
Holabird. 


THE ROEDDING SIGNAL TAIL LIGHT 
COMPANY of Detroit, Mich., has filed ar- 
ticles of incorporation with a capital stock 
of $10,000. The incorporators are: Gor- 
don FE. Roedding, Edward B. Roedding 
and Clarence E. Lehr. 


THE RELIABLE STORAGE BATTERY 
MANUFACTURING COMPANY of Los 
Angeles, Cal., has been organized to oper- 
ate a plant at 743 North Main Street, Los 
Angeles. C. V. Graham, 1200 East Main 
Street, Alhambra, is the promoter of the 
concern. 


THE LUND & WEISS COMPANY of 
East Orange, N. J., has been incorporated 
by Edward P. Lund, Arthur J. Weiss and 
Frank Tunstead of East Orange, N. J. The 
company is capitalized at $19000 and it 
is its intention to engage in the manufac- 
ture of motors. 


THE RYDER (N. D.) ELECTRIC LIGHT 
COMPANY has been organized with a capi- 
tal stock of $10000 to furnish electricity 
in Ryder. The officers are: B. A. Dickin- 
son, president: C. A. Aafedt, vice-presi- 
dent; S. A. Olsen, secretary, and Aleck 
Haraldson, treasurer. 


THE STANDARD IGNITION COMPANY 
of Elkhart, Ind., has been chartered with 
a capital stock of $200,000 by Andrew H. 
Beardsley, Martin E. Crow, William H. 
Foster, John F. O. Stratton and Edward B. 
Zigler. The company proposes to manu- 
facture magnetos, parts and electrical de- 
vices. 

THE CANADIAN COIL COMPANY of 
Walkerville, Ont., has been incorporated 
with a capital stock of $40,000 to manu- 
facture spark and ignition coils, electrical 
goods, ete. The incorporators are: Carlos 
Cc. Cleverdon, Frank Nauta, Harry E. 
— and others, all of Detroit, 

ich. 


THE IMPROVED SIGN COMPANY of 
New York, N. Y., has been chartered by 
F. M. Whittemore, H. S. Williams and 
B. Riesner, 550 West 144th Street, New 
York. N. Y. The company is capitalized 
at $100,000 and proposes to manufacture 
electric signs and to do general electrical 
business. 


THE HERBERTS ENGINEERING COM- 
PANY. 10 East Forty-third Street, New 
York City, has been incorporated with a 
capital stock of $100.000. H. J. Herberts is 
president and general manager. The com- 
pany proposes to make the “Selfast,’”’ a de- 
vice to display goods, to develop sales 
ideas, exhibitions, etc. 


THE BARDSLEY-RILEY ELECTRIC 
COMPANY of Newport. R. I., has been or- 
ganized by Charles FE. Bardsley and Henry 
G. Riley. The company will take over the 
machine shop of the late George S. Slocum 
on Prosnrect Hill Street and will do a gen- 
eral electrical construction business and 
deal in electrical supplies, etc. 


THE UNION POWER & LIGHT COM- 
PANY of Omaha, Neb., has been _ incor- 
rorated with a capitel ctock of $2,000 N00. 
The company owns and runs twelve electric- 
light and power plants in Nebraska, Iowa 
and South Dakota. The of'cers are: W. 
B. Roberts, nresident; Willis Todd, vice- 
president, and Charles T. Kountze, treas- 
urer. 
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New England States 


BOSTON, MASS.—Contract has_ been 
awarded by C. E. Cotting, Barristers’ Hall, 
to the Waiter H. Preble Company, 11 Pem- 
berton Square, Boston, for the construc- 


tion of a one-story transformer station, 
20 ft. by 55 ft. 


BOSTON, MASS.—The Crosby Steam 
Gauge & Valve Company has awarded a 
contract for the construction of an addi- 
tion, 25 ft. by 40 ft., to the boiler house at 
its plant at 38 Central Street, to the North 
East Concrete Construction Company, 201 
Devonshire Street, Boston. 


BOSTON, MASS.—The Bay State Street 
Railway Company is installing a new turbo- 
enerating set in the new addition to its 
uincy power house. It expected to have 
the unit in opeiation about Nov. 1, at 
which time the company expects to furnish 
about 3000 hp. to the Fore River Ship- 
building Corporation, to be used in build- 
ing government war vessels. The Legisla- 
ture has given the Bay State Street Rail- 
way Company a special permit to furnish 
= power during the construction of these 
ships. 


SPRINGFIELD, MASS.—Contract has 
been awarded by the Gilbert & Barker 
Manufacturing Company for construction 


of a power house, 57 ft. by 93 ft. 

BRIDGEPORT, CONN. —Contract has 
been awarded by A. & E. Henkels, Connec- 
ticut Avenue, for the construction of a 
new power house, 47 ft. by 82 ft., at their 
lace manufacturing plant. 


NEW BRITAIN, CONN.—The Corbin 
Cabinet Lock Company has applied for per- 
mission to erect feed wires from the north- 
west part of the company’s plant to the 
Pe. & F. Corbin power house. 


Middle Atlantic States 


BINGHAMTON, N. Y.—The Binghamton 
Light, Heat & Power Company has been 
awarded a contract for furnishing elec- 
tricity to the proposed new plant of the 
Hires Condensing Company of Philadel- 
phia, Pa. The plant, which will be erected 
north of the city, will require energy to 
the amount of 250 hp. 

BROOKLYN, N. Y.—Plans are being pre- 
pared by the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., for 
the construction of a new power plant at 
the local naval hospital. 


BUFFALO, N. Y.—Plans have been filed 
by the International Railway Company for 
the erection of a new substation at 285 
Military Road, to cost about $7,000. 

BUFFALO, N. Y.—The board of man- 
agers has awarded the contract for the 
installation of lighting fixtures, equipment, 
etc., in the new city hospital to the Rob- 
ertson-Cataract Electric Company, 151 
Mohawk Street, at $20,968. 

FULTON, N. Y.—Plans have been pre- 
ared by Sackett & Park, 34 Syracuse Sav- 
ngs Bank Building, Syracuse, for the con- 
struction of a new engine house, 35 ft. by 
40 ft., for the Volney Paper Company in 
Fulton. 

ITHACA, N. Y.—The Cayuga Power 
Corporation is considering the construction 


of an addition to the power plant at its 
Portland Point works, to cost about 
$15,090. 


LOCKPORT, N. Y.—The United Paper 
Board Company, 171 Madison Avenue, New 
York, N. Y., has awarded a contract to 
Curran & Swartout, Granite Building, 
Rochester, for the construction of a new 
power house, 35 ft. by 100 ft., at its local 
plant. 


NEW YORK, N. Y.—The construction of 
a substation at 351 East 139th Street to 
serve the Bronx division of the Lexington 
Avenue subway, which will run east through 
138th Street to the Southern Boulevard, is 
under consideration by the Interborough 
Rapid Transit Company. 

ROCHESTER, N. Y.—Plans are being 
prepared by the Rochester Railway & Light 
Company for the erection of a substation, 
51 by 30 ft., for the Anderson-Symington 
plant in University Avenue. The plant is 
being erected under the direction of the gov- 
ernment for the manufacture of field pieces 
and will require a large amount of electrical 
energy. Electricity will be supplied at 11,- 
000 volts. 


UTICA, N. Y.—The Mutual Box Board 
Company is planning to build an addition 
to its power house, 25 ft. by 25 ft., one 
story, at 1532 Erie Street. Contract has 
been awarded to the John F. Hughes Con- 
struction Company, 200 Post Street, Utica, 
i. %. 


BORDENTOWN, N. J.—Plans are being 
considered by the City Commission for the 
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construction of a municipal electric-light- 
ing plant near Mile Hollow. 


NEWARK, N. J.—New stoker equipment 
will be installed at once at the Point-no- 
Point power plant of the Public Service 
Electric Company. The cost is estimated 
at about $50,000. 


NEWARK, N. J.—The Public Utility 
Commission has approved the application 
of the Public Service Electric Company 
for permission to issue $5,000,000 in capi- 
tal stock, the proceeds to be used for gen- 
eral improvements. 


PERTH AMBOY, N. J.—Plans have been 
filed by the Lehigh Valley Railroad Com- 
pany, 143 Liberty Street, New York, 
N. Y., for the construction of an addition, 
50 ft. by 120 ft., to the power house at its 
local plant. Contract has been awarded to 
George W. Rogers & Company, 29 Broad- 
way, New York, N. Y. 

PERTH AMBOY, N. J.—Arrangements 
are being made by the Board of Aidermen 
for the installation of a new transformer 
and generating equipment at the local 
plant. Contract has been awarded to the 
Watson Flagg Engineering Company, 120 
Liberty Street, New York, N. Y., for the 
instalation of a new underground com- 
mercial lighting system, at a cost of 
$32,545. 

PLAINFIELD, N. 


J.—Contract has been 
awarded by 


the Niles-Bement-Pond Tool 


Company of New York, N. Y., to H. E. 
Baton of Philadelphia, Pa., for the con- 


struction of a power house, 90 ft. by 110 ft., 
on South Second Street, to cost about 
$15,000. When completed the plant will 
furnish power to operate the entire plant. 

SALEM, N. J.—Bids will be received by 
W. A. W. Grier, Mayor, Salem, until Oct. 
22 for furnishing and installing one 150,000- 
gal. _ electric motor-driven centr-fugal 
pumping unit on concrete foundations. 
Specifications and further information may 
be obtained at the office of William H. 
Boardman, engineer, 426 Walnut Street, 
Philadelphia, Pa., or at the office of the 
water superintendent, Salem. 


TRENTON, N. J.—Plans have been pre- 
pared by J. O. Hunt, 114 North Montgom- 
ery Street, Trenton, for the construction 
of a two-story addition, 30 ft. by 45 ft., 
to the power house of the Delion Tire & 
Rubber Company. 

GROVE CITY, PA.—Plans have been 
prepared by the Grove City Creamery Com- 
pany for an addition to its power plant. 
K. E. Parks, Thirteenth and B Streets, S. 
W., Washington, D. C., is engineer. 


HARRISBURG, PA.—Contract has been 
awarded by the Harrisburg Railway Com- 
pany for the construction of a new sub- 
Station, 32 ft. by 43 ft., at Marion and 
Reilly Streets, to the Central Construction 
Company. 

PHILADELPHIA, PA.—The Quaker City 
Rubber Company has awarded Barclay, 
White & Company a contract for the con- 
struction of a power plant to be erected at 
the corner of Comly and Milnor Streets, to 
cost about $5.000. 

PHILADELPHIA, PA.—Plans have been 
prepared by Charles Casper, 925 Chestnut 
Street, Philadelphia, for the construction 
of a new boiler house, 44 ft. by 50 ft., for 
F. A. Poth & Sons, Inc., at Thirty-first 
and Jefferson Streets, to cost about $75,000. 


PHILADELPHIA, PA.—The Department 
of Health and Charities has awarded the 
Standard Construction Company, Drexel 
Building, the contract for the construction 
of a power house at Thirty-fourth and Pine 
Streets for the Philadelphia General Hos- 
pital, at $238,600. Philip H. Johnson is 
architect. 

SCRANTON, PA.—Plans are being pre- 
pared by Duckworth Brothers, Coal Ex- 
change Building, Scranton, or a new 
brick, steel and reinforced concrete power 
house, about 32 ft. by 42 ft., for the Mac- 
ear Truck Company. 

DANVILLE, VA.—The installation of 
electric lamps in many of the residences of 
the mill village is under consideration by 
the Dan River & Riverside Cotton Mills. 

RICHMOND, VA.—Plans are being con- 
sidered by the Virginia Railway & Power 
Company for the construction of a substa- 
tion, to cost about $2,500. 

WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
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1) ae > 
yards 


for furnishing at the 
and naval stations 
lows: Brooklyn, N. Y., 
one directly connected, 
water circulating pump; ) 
4000 ft. armored interior communication 
cable, 9000 ft. covered, single bell cord, 
20,000 ft. copper conducting cord. 75,000 ft. 
silicon bronze aerial wire; Schedule 1504— 
150,000 ft. rubber insulated, lead-covered 
wire, 77,000 ft. rubber-covered, stranded, 
single-conductor wire, 125,000 ft. twisted 
telephone’ wire. Puget Sound, Wash., 
Schedule 1503—13,500 ft. leaded and ar- 
mored interior communication cable, 200,- 
v00 ft. plain bell wire, 36,000 ft. single- 
conductor lighting and power wire. F.ob., 
Schedule 1506—150,000 ignition caliber 
major fuses. Boston, Mass., Schedule 1497 
—one motor-driven vo-ft. piain radial drill, 
one 16-in. by 8-ft. quick change, motor- 
driven engine lathe. two motor-driven, 4- 
ft., radial-drilling semi-universal machines, 
one 24-in. by 24-in. by 6-ft. planer, with 
reversing motor drive, one 30-in. by 30-in. 
by 10-ft. planer with reversing motor drive, 
one 42-in. by 42-in. by 12-ft. planer with 
reversing motor drive, one 96-in. by 96-in. 
by 24 ft. planer with reversing motor drive. 
Application for pronosal blanks should 
designate the schedule desired by number. 


various navy 
supplies as fol- 
Schedule 1502— 
centritugal salt 
Schedule 1505— 


North Central States 


DETROIT. MICH.—Contracts have been 
awarded for the construction of a two-story 
power house at Third and York Avenues 
for the Burroughs Adding Machine Com- 
pany. 

HANCOCK, MICH.—The Council is con- 
sidering the removal of poles from Railroad 
Avenue and the substitution of iron stand- 
ards on this thoroughfare. 

TRAVERSE CITY. MICH.—The spillway 
at the lower dam of the Boardman River 
Light & Power Company was dynamited 
on Sevt. 27, causing a loss of about $50,000. 

AKRON, OHIO. — The County Commis- 
sioners have awarded the contract for con- 
struction of a power plart at the County 
Infirmary to the H. P. Moran Company, 
general contractors on the county infirm- 
ary buildings, at $6,800. 

BUCYRUS, OH1O.—The City Council has 
approved the report of the lighting com- 
mittee authorizing the installation of 13 
additional are lamps to be placed at vari- 
ous roints in the city. 

CALEDONIA, OHIO.—At an election to 
be held Oct. 9 the proposal to issue $10,000 
in bonds for the purpose of erecting an 
electric transmission line to Marion will be 
submitted to the voters. 


CANTON, OHIO—The board of educa- 
tion will award contract for wiring the new 
high school building as soon as arrange- 
ments have been made for securing funds 
for the work. The cost is estimated at 
$32,000. Conduits for wiring have already 
been installed at a cost of $8,000. 


CINCINNATI, OHIO.—The National Lead 
Company has been granted a permit for 
the construction of a concrete and brick 
power plant at its local plant, to cost 
about $45,000. 


CLEVELAND, OHIO.—Bids will be re- 
ceived at the office of the commissioner of 
purchases and supplies, City Hall, Cleve- 
land, until Oct. 11 for one turbine reduc- 
tion-gear-driven centrifugal pumping unit 
for the Fairmount pumping station. Copies 
of specifications may be obtained at the 
office of the commissioner of water. 


COVINGTON, KY.—Bids will be received 
at the office of the city recorder, Covington, 
unt.l Nov. 30 for a franchise to construct 
and operate an electric-light and power 
plant for a period of 20 years in Covington. 

LOUISVILLE, KY.—Bids will be received 
at the United States Engineer office, Louis- 
ville, Ky., until Oct. 31 for construction 
of power house at Lock No. 41, Ohio River. 
Further information may be obtained upon 
application. 

MOUNT VERNON, IND.—The capital 
stock of the Mount Vernon Electric Light 
& Power Company has been increased from 
$5 000 to $100,000. 

CHICAGO, ILL.—The 
Manufacturing Company. 1410 West Fifty- 
ninth Street, Chicago, is asking for bids 
for the construction of a factory. 115 ft. 
by 123 ft., one story, at West Fifty-ninth 
and Bishop Streets, to cost about $25,000. 

CHICAGO, ILL. The Chicago, Mil- 
waukee & St. Paul Railway Company is 
planning to erect a substat’on at Tacoma 
Junction, to cost about $160,000, in connec- 
tion. with equipping its railroad between 
Othello, Seattle and Tacoma for electrical 
operation. 


EAST MOLINE, ILL.—Extensive im- 
provements will be made to the system of 


Apex Electric 
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the Central 
East Moline. 

BELOIT, WIS.—The City Council has 
engaged Arthur J. Sweet, consulting engi- 
neer, Palace Theater Building, Milwaukee, 
Wis., to prepare plans for an ornamental 
Street-lighting system, consisting of 105 
Standards mounted with single lamps of 
250 ep. 

LADYSMITH, WIS.—The proposal to 
purchase the electric plant of the Lady- 
smith Lighting Company, to be owned and 
operated by the municipality, will soon be 
submitted to the voters. 

STEVENS POINT, WIS.—Frank A. 
Vaughn, consulting engineer, Milwaukee, 
has been engaged to prepare plans and 
take bids for the construction of an orna- 
mental street-lighting system. The plans 
provide for 120 lamps of 100 ecp., 80 of 250 
cp., 10 of 400 cp. and one of 600 ep. 

_ ANOKA, MINN.—The Boettger Electric 
Company of St. Paul has been awarded the 
contract for electrical work on the new 
chapel and gymnasium at the Anoka State 
Hospital, at $5,040. 

WILLMAR, MINN.—The contract for 
power plant improvements at the Willmar 
State Hospital has been awarded to J. G. 
Robertson of St. Paul, at $15,403. 

BONESTEEL, S. D.—Arrangements are 
being made by the city of Bonesteel for 
the installation of a municipal electric- 
lighting system, to cost about $15,000, and 
extensions to water-works System, to cost 
about $14,000, tor which bids have already 
been received. The Electrical Development 
Company, 803 Frances Building, Sioux 
City, lowa, has charge of the engineering 
work. 

GROTON, S. D.—The plant of the Groton 
Power & Light Company is reported to 
have been destroyed by fire on Sept. 15, 
causing a loss of about $15,000. 

ORD, NEB.—Bids will be received by 
the city of Ord until Oct. 11 for station 
equipment and distribution system, in con- 
nection with the proposed municipal elec- 
tric-light plant, to cost about $30,000. The 
Electrical Development Company, 803 
Frances Building, Sioux City, lowa, has 
charge of the engineering work. 

ABILENE, KAN.—Bids will be received 
by the Board of Education of Abilene until 
Oct. 24, for the construction of a high school] 
building, including general contract, plumb- 
ing, heating and electric wiring. The cost 
of the building is estimated at about $90,000. 
Copies of plans and specifications may be 
obtained at the office of William H. Sayler, 
Gumbel Building, Kansas City, Mo., upon 
deposit of $25. 

GRENOLA, KAN.—Contracts have been 
awarded for improvements to the municipal 
electric-light plant as follows: For construc- 
tion work to the Connor Construction Com- 
pany; engine generator, switchboard and 
storage battery to the Challenge Company, 
and for poles to the Naugle Pole & Timber 
Company, all of Kansas City, Mo. 

KANSAS CITY, KAN.—AIl bids submit- 
ted on Sept. 25 on three 100-kva, 13,200/- 
6600-volt, outdoor type, single-phase, 60- 
cycle, oil-cooled transformers have been 
rejected by the city. New bids, it is under- 
stood, will soon be asked for. 


Union Telephone Company in 


Southern States 


LAKE VIEW, N. C.—The capital stock 
of the Electric Light & Power Company 
has been increased from $25,000 to $75,000 

AUGUSTA, GA.—Arrangements have 
been made by the Augusta-Aiken Railway 
& Electric Corporation for the erection of 
a new electric transmission line through 
Druid Park Avenue to connect its lines at 
Summerville and Monte Sano. 

MURRAY, GA.—Bonds to the amount of 
$20,000 have been issued for the installation 
of a municipal electric-light and power plant 
and water-works system. 

SAVANNAH, GA.—The Savannah Elec- 
tric Company is contemplating the con- 
struction of a street car line to Port Went- 
worth. 

JACKSONVILLE, 
ville Traction 
question of 
system to 
Black Point. 

JACKSONVILLE, FLA.—The City Com- 
missioners are contemplating extending the 
electric-light and power transmission lines 
from Jacksonville to the State Camp. The 
cost is estimated at $49,000 

NASHVILLE, TENN.—The City 
missioners are considering plans for the 
installation of a new police-alarm system 
and other improvements. Arrangements 
are being made for an issue of $25,000 in 
bonds. 


FLA.—The 
Company 

extending 

the 


Jackson- 
is considering the 
its street railway 
quartermaster’s camp at 


Com- 
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LUMBERTON, MISS.—The city of Lum- 
berton has engaged X. A. Kramer of Mag- 
nolia, consulting engineer, to prepare plans 
for improvements to the municipal power 
plant, for which $12,000 in bonds have been 
authorized. 


MONROE, LA.—The Vicksburg, Shreve- 
port & Pacific Railroad Company is plan- 
ning to erect a number of buildings at its 
local plant, to include blacksmith shop, 60 
ft. by 120 ft.; seven-stall addition to round- 
house ; machine shop, 97 ft. by 120 ft. Elec- 
trically-driven machinery will be installed, 
including overhead crane, locomotive hoist, 
etc. The cost of the entire work is esti- 
mated at $100,000. The Arnold Engineer- 
ing Company of Chicago, Ill., will have 
charge of the work. 

OKLAHOMA CITY, 
tract for electric wiring, etc., in the new 
Young Men’s Christian Association build- 
ing has been awarded to Arnold & Wether- 
bee. 116 North Broadway, Oklahoma City, 
at $5,199. D. J. Johnson is secretary of 
building commission. 

WAPANUCKA, OKLA.—Improvements 
are contemplated to the municipal electric- 
light plant, to cost about $6,000. 

ABILENE, TEX.—Plans are being pre- 
pared by the Fulwiler Electric Company for 
building a Ford agency on North Second 
Street, 90 ft. by 90 ft. A repair shop will 
be installed in connection with the proposed 
building. 

CARLSBAD, TEX.—The contract for 
mechanical equipment, including plumbing, 
heating and electric wiring, for the State 
Tuberculosis Sanatorium at Carlsbad, has 
been awarded to the Bollinger-Petty Com- 
pany of San Angelo, at $47,295. 

SAN ANTONIO, TEX.—Contract has 
been awarded by the Southern Ice & Cold 
Storage Company of San Antonio to the 
York Manufacturing Company of York, Pa., 
for the construction of an ice manufactur- 
ing factory with a daily capacity of 165 
tons. 


OKLA.—The_ con- 


Pacific and Mountain States 


BREMERTON, WASH.—At an election 
held recently the proposal to purchase the 
local electric-light plant, to be owned and 
operated by the municipality, was defeated. 

EDMONDS, WASH.—The Washington 
Coast Utilities Company of Arlington, re- 
cently granted a franchise in Edmonds, 
will begin at once the installation of the 
local system. The distribution system now 
in use will practically be rebuilt and ar- 
rangements will be made to provide for 
considerable new business, which will in- 
clude several small industrial plants. 

SEATTLE, WASH.—The American 
trogen Products Company of Seattle 
begun work on the development of 
power project in Snohomish County. The 
company proposes to build a large power 
plant for. the nitrogen products plant along 
lines established by the company at La 
Grande. Surveys have. been completed by 
the company for a railroad from the White- 
chuck to Red Mountain, a distance of 18 
miles ; also from Barlow Pass, on the Monte 
Cristo line, reaching power sites on the 
north and south sides of the Sauk River. 

TACOMA, WASH.—The City Council has 
passed a resolution providing for the in- 
stallation of ornamental street lamps in 
South Tacoma along Union Avenue. It is 
proposed to do this work this fall. 


BAKER, ORE.—A _ 66,000-volt transmis- 
sion line is to be erected from Robinette to 
Halfway, a distance of 12 miles, for the 
purpose of supplying a minimum of 200 hp. 
to the Cornucopia (Ore.) Mines Company. 
A substation will be erected in Halfway and 
also a distribution system to furnish elec- 
tricity for lamps and motors in that com- 
munity. The cost of the work is estimated 
at about $30,000. 

BURNS, ORE.—E. T. Brusselle has ap- 
plied to the City Council for a franchise 
to install and operate an electric-light and 
power system in Burns. Arrangements, it 
is understood, are under way for construc- 
tion of the proposed plant. 


THE DALLES, ORE.—Plans have been 
prepared by Malcom Moody of The Dalles 
for the construction of a large hydroelec- 
tric power project, including dam and 
power house, on the Deschutes River, near 
here. 

EUREKA, CAL. Arrangements have 
been completed by the Western States Gas 
& Electric Company whereby the Eureka 
division will secure 1000 kw. of electrical 
energy from the Northern California Power 
Company. This will enable the Western 
States Gas & Electric Company to close 
down its local steam generating plant. 

FRESNO, CAL.—The San Joaquin Light 
& Power Company has filed a petition with 
the State Railroad Commission for permis- 
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sion to operate an electric system in Mari- 
posa County, under a franchise granted by 
the county. The San Joaquin company has 
purchased the generating plant and distri- 
bution system of the Mercer Stone Company 
in Mariposa County, and proposes to extend 
its service to the mines and farms in that 
vicinity. 

LOS ANGELES, CAL.—The City Council 
has adopted the ordinance providing for a 
new lighting system on Broadway, from the 
Tunnel to Tenth Street, for which plans 
have been prepared by William D’Arcy 
Ryan, of New York, N. Y., chief illuminat- 
ing engineer of the General Electric Com- 
pany. The lamps will be similar to those 
installed in the “path of gold” along Market 
Street, San Francisco. 

RIVERSIDE, CAL.— Ordinances have 
been passed by the Board of Public Utili- 
ties approving the lighting system pro- 
posed for Jurupa Avenue, Eleventh and 
Mulberry Streets. 


SANTA ANA, CAL.—An election will 
be held Oct. 11 to vote on the proposed 
Tustin lighting district in Orange County. 

SAN FRANCISCO, CAL.—The cost of 
completing the lighting system for the San 
Francisco Civic Center is estimated by the 
Bureau of Architecture at about $30,000. 

SAN FRANCISCO, CAL.—Bids have been 
asked by the Board of Public Works for 
the installation of electrical yard work in 
connection with the northeasterly wing of 
the San Francisco Hospital. 

SAN FRANCISCO, CAL.—The Great 
Western Power Company of San Francisco 
is contemplating the erection of an electric- 
transmission line from Vermont station, 
near Talyorsville, to the Walker mine, via 
Genesee mine in Genesee Valley, a distance 
of 16 miles. 

HAILEY, IDAHO.—The City Council will 
soon call an election to submit the proposal 
to construct an electric-light plant to the 
voters. A preliminary survey for a pro- 
posed site and the pipe line has been made 
by Joseph Vernon, civil engineer, who has 
prepared estimates of cost and filed the 
necessary papers with the State Engineer 
to hold the proposed site. The cost of 
building the proposed power plant and 
waterworks system complete is estimated 
at $90,000. The plans provide a develop- 
ment of 450 hp. 

SALT LAKE CITY, UTAH.—The Salt 
Lake & Utah Railroad Company, it is re- 
ported, contemplates the construction of an 
extension from Salt Lake City to Eureka. 


OATMAN, ARIZ.—An electric transmis- 
sion line will be erected to the gold ore 
mine in Oatman and complete electrical 
equipment will be installed. 


TROY, MONT.—The Kootenai Light & 
Power Company, it is reported, has entered 
into a contract with the Snowstorm Mining 
Company by which the latter will furnish 
electricity for lamps and motors in Troy 
under a franchise granted by the Council 
last June. Work will begin on the installa- 
tion at once. 


Canada 


TORONTO, ONT.—Work has begun on 
the construction of a new substation at 
Ninth Street and Birmingham Avenue, New 
Toronto, for the distribution of energy from 
the system of the Hydro-Electric Power 
Commission. The cost of the building with 
equipment is estimated at about $80,000. 


TORONTO, ONT.—Surveys are being 
made by the Toronto & York Radial Rail- 
way Company along the lake shore of 
Toronto with a view of making extensive 
improvements. Plans are being considered 
for either moving the present power plant 
at the Humber River to New Toronto or 
the establishment of a new plant at Port 
Credit. Charles Johnston, engineer, and 
J. F. Deadey, superintendent of the com- 
pany, have charge of the survey. 

YAMASKA, QUE.—The Miner Rubber 
Company of Yamaska River is contem- 
plating the construction of a power house 
to cost about $5,000. 


Miscellaneous 


PANAMA.—Bids will be received at the 
office of the general purchasing officer, the 
Panama Canal, Washington, D. C., until 
Oct. 18 for furnishing steel, nickel, chrome 
steel castings, copper tubing, lead pipe. 
storage batteries, hand pumps, ete. Blanks 
and further information relating to this 
circular (No. 1172) may be obtained at 
the above office or the offices of the as- 
sistant purchasing agents, 24 State Street, 
New York, N. Y.; Audubon Building, New 
Orleans, La., and Fort Mason, San Fran- 
cisco, Cal. 
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ALABAMA LIGHT AND TRACTION ASSOCIA- 
TION. Secretary-treasurer, J. P. Ross, Bir- 
mingham Railway, Light & Power Co. 
Annual meeting, Birmingham, Ala., Oct. 23, 
1917. 

AMERICAN ASSOCIATION OF ENGINEERS. 
Secretary, A. H. Krom, 29 South La Salle 
St., Chicago, Ill. 


AMERICAN ELECTRIC RAILWAY ASSOCIA- 
TION. Secretary, E. B. Burritt, 8 West 40th 
St., New York. Annual meeting, Oct. 9, 
1917. 


AMERICAN ELECTROCHEMICAL SOCIETY. 
Secretary, Prof. J. W. Richards, Lehigh 
University, South Bethlehem, Pa. 

AMERICAN INSTITUTE OF CONSULTING EN- 
GINEERS, INC. Secretary, F. A. Molitor, 35 
Nassau St., New York City. Annual meet- 
ing, Jan. 14, 1918. 


AMERICAN INSTITUTE OF ELECTRICAL EN- 
GINEERS. Secretary, F. L. Hutchinson, 33 
West 39th St., New York. Board of direc- 
tors meets monthly. Sections and branches 
in the principal electrical centers through- 
out the country. 

AMERICAN PHYSICAL Society. Secretary, 
Prof. A. D. Cole, Ohio State University, 
Columbus, Ohio. Annual meeting, Pitts- 
burgh, Dec. 27-29, 1917. 


AMERICAN SOCIETY FOR TESTING MATE- 
RIALS. Secretary-treasurer, Edgar Marburg, 
University of Pennsylvania, Philadelphia. 

ARKANSAS ASSOCIATION OF PUBLIC UTIL- 
ITY OPERATORS. Secretary-treasurer, Roy B. 
Fowles, Pine Bluff, Ark. 


ASSOCIATED MANUFACTURERS OF ELEC- 
TRICAL SUPPLIES. General secretary, C. E. 
Dustin, 30 East 42d St., New York. 


ASSOCIATION. OF EDISON ILLUMINATING 
COMPANIES. Secretary, George C. Holber- 
ton, San Francisco, Cal. 


ASSOCIATION OF IRON AND STEEL ELECTRI- 
CAL ENGINEERS. Secretary, John F. Kelly, 
McKeesport, Pa. 

ASSOCIATION OF RAILWAY ELECTRICAL EN- 
GINEERS. Secretary-treasurer, Joseph A. 
Andreucetti, Chicago & Northwestern Rail- 
way, Chicago. 

ASSOCIATION OF RAILWAY TELEGRAPH Su- 


PERINTENDENTS. Secretary, W. L. Connelly, 
Gibson, Ind. 


BRITISH COLUMBIA ASSOCIATION OF ELEC- 
TRICAL CONTRACTORS AND DEALERS. Secre- 
tary, R. B. W. Pirie, 406 Yorkshire Build- 
ing. Vancouver, B. C. 


CALIFORNIA ASSOCIATION OF CONTRACTORS 
AND DEALERS. Secretary, James W. Red- 
path, 505 Rialto Bldg., San Francisco, Cal. 


CANADIAN ELECTRICAL ASSOCIATION, affili- 
ated with N. E. L. A. Secretary-treas- 
urer, Alan Sullivan, Excelsior Life Build- 
ing, Toronto, Can. 


CoLOoRADO ELectrRiIC LIGHT, POWER AND 
RAILWAY ASSOCIATION. Secretary-treasurer, 
T. F. Kennedy, 900 15th St., Denver, Col. 


COMMERCIAL SECTION, N. E. L. A. Secre- 
tary, F. D. Beardslee, Union Electric Light 
& Power Company, St. Louis, Mo. 


EASTERN NEW YorK SEcTION, N. E. L. A. 
Assistant secretary. J. L. Hemphill, General 
Electric Company, Schenectady, N. Y. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
CONNECTICUT. Secretary, George M. Chap- 
man, Waterbury, Conn. Annual meeting, 
New Haven, Conn., May, 1918. 


SLECTRICAL CONTRACTORS’ ASSOCIATION OF 
MASSACHUSETTS. Secretary, J. E. Wilson, 
263 Summer Street, Boston, Mass. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
STATE oF Missourr. Secretary, A. J. Burns, 
318 West Tenth St., Kansas City, Mo. 
Annual meeting, Jan. 19, 1918. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE STATE OF PENNSYLVANIA. Secretary, 
M. G. Sellers, 1518 Sansom St., Philadel- 
phia. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
WISCONSIN. Secretary, J. C. Staff, 578 
Jackson St., Milwaukee, Wis. 


ELECTRICAL DEALERS AND CONTRACTORS’ 
ASSOCIATION OF ONTARIQ, Secretary, E. E. 
Drury, 45 Murray St., Toronto, Can. 


ELECTRICAL MANUFACTURERS’ CLUB. Sec- 
retary, H. B. Crouse, Crouse-Hinds Co., 
Syracuse, N. Y. 

ELECTRICAL SUPPLY JOBBERS’ ASSOCIATION. 
General secretary, Franklin Overbagh, 411 
South Clinton St., Chicago, Il. 


ELECTRICAL TRADES ASSOCIATION OF CAN- 
ADA. Secretary, William R. Stavely, Royal 
Insurance Building, Montreal, Can. 

ELECTRICAL TRADES ASSOCIATION OF THE 
Paciric Coast. Secretary, Albert E. Elli- 
ott, 34 Ellis St., San Francisco, Cal. 

ELECTRIC POWER CLuB. Secretary, C. H. 
Roth, 1410 West Adams St., Chicago. 

ELECTRIC VEHICLE ASSOCIATION OF AMER- 
ica. Affiliated with the N. E. L. A. Secre- 
tary, A. Jackson Marshall, 29 West 39th 
St., New York. 


EMPIRE STATE GAS AND ELEcTRIC ASSO- 
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CIATION. Secretary, Charles H. B. Chapin, 
29 West 39th St., New York. 


FLORIDA ENGINEERING Socrety. Secretary, 
J. R. Benton, Gainesville, Fla. 


Gas, ELECTRIC AND STREET RAILWAY AS- 
SOCIATION OF OKLAHOMA. Secretary-treas- 
urer, L. W. W. Morrow, Norman, Okla. 
Annual meeting May, 1918, Oklahoma City. 


GEORGIA ELECTRICAL CONTRACTORS’ ASSO- 
CIATION. Secretary, Dan Carey, Atlanta 
Builders’ Exchange, Atlanta, Ga. 


ILLINOIS ELECTRICAL CONTRACTORS’ AS80- 
CIATION. Secretary, L. B. Van Nuys, Cen- 
tral Electric Co., Peoria, Ill. Annual meet- 
ing Chicago, January, 1918. 


ILLINOIS STATE ELECTRIC ASSOCIATION. 
Secretary, R. H. Abbott, Petersburg, Il. 


ILLUMINATING E-NGINEERING SOocIETY. 
General secretary, Clarence L. Law. Sec- 
tions in New York, Philadelphia, Pittsburgh, 
Cleveland, Chicago and Boston. 


INDIANA ELectTric LIGHT ASSOCIATION. 
Secretary, Thomas Donahue, Lafayette, Ind. 


INDIANA STATE ELECTRICAL CONTRACTORS’ 
ASSOCIATION. Secretary, George Skillman, 
Indianapolis, Ind. 


INDUSTRIAL ELECTRIC HEATING ASSOCTA- 
TION. Secretary, Homer Kunz, Toledo Rail- 
ways & Light Co., Toledo, Ohio. 


INSTITUTE OF RADIO ENGINEERS. Secre- 
tary, David Sarnoff, 111 Broadway, New 
York. 

INTERNATIONAL ASSOCIATION OF MUNICI- 


PAL ELECTRICIANS. Secretary, C. R. George, 
Houston, Tex. 


INTERNATIONAL ELECTROTECHNICAL Com- 
MISSION (international body representing 
various national electrical engineering so- 
cieties contributing to its support). Gen- 
eral secretary, C. le Maistre. 28 Victoria 
St., Westminster, London, S. W., England. 


IowWA ELECTRICAL CONTRACTORS’ ASSOCTA- 
TION. Secretary, M. T. Humphrey, Water- 
loo. Iowa. 

IowA SEcTION, N. E. L. A. Secretary- 
treasurer, L. E. Caldwell, Iowa City, Iowa. 


JOVIAN ORDER. Jupiter (president), 
Henry L. Doherty, New York City: Mer- 
cury (secretary), E. C. Bennett, Syndicate 
Trust Building, St. Louis, Mo. Annual con- 
vention, Oct. 22-23, New York. 

KANSAS ELECTRICAL CONTRACTORS’ ASSO- 
CIATION. Secretary, R. M. Sutton, Wichita. 

KANSAS PUBLIC SERVICE ASSOCIATION. 
Secretary-treasurer, W. W. Austin, Cot- 
tonwood Falls, Kan. Annual meeting, 
Salina, Kan., Oct. 19 and 20, 1917. 


KENTUCKY ASSOCIATION OF ELECTRICAL 
CONTRACTORS. Secretary, F. F. Valinoti. 
Annual meeting May, 1918, Louisville, Ky. 

LOUISIANA ELECTRICAL CONTRACTORS’ AS- 
SOCIATION. Secretary. I. G. Marks, 323 
Chartres St., New Orleans, La. 


MAINE ELectTric ASSOCIATION. Secretary- 
treasurer, Walter S. Wyman, Augusta, Me. 

MICHIGAN SEcTION, N. E. L. A Secre- 
tary, Herbert Silvester, Detroit Edison Co., 
Monroe, Mich. 


MINNESOTA ELECTRICAL ASSOCIATION. Sec- 
retary, H. E. Young, Minneapolis General 
Electric Company, Minneapolis, Minn. 

MINNESOTA ELECTRICAL CONTRACTORS’ AS- 
SOCIATION. Secretary, G. M. Jones, 112 
South Seventh St., Minneapolis, Minn. An- 
nual convention, Jan. 20, 1918, Minneapolis, 
Minn. 

MISSISSIPPI ELECTRIC ASSOCIATION. Affili- 
ated with the N. E. L. A. Secretary- 
treasurer, W. F. Wheeler, Hattiesburg. 
Miss. 

Missourt ASSOCIATION OF PUBLIC UTILI- 
TIES. Secretary-treasurer. F. D. Reardslee, 
Union Electric Light & Power Co., St. Louis. 

NATIONAL ARM, PIN AND BRACKET ASSO- 
CIATION. Secretary, J. B. Magers, Madison, 
Ind. 

NATIONAL ASSOCIATION OF ELECTRICAL 
INSPECTORS. Secretary-treasurer, William 
L. Smith, Concord, Mass. Annual conven- 
tion, New York, March, 1918. 


NATIONAL ELEcTRIC LIGHT ASSOCIATION. 
Executive secretary, T. C. Martin, 33 West 
39th St., New York. 


NATIONAL ELECTRICAL CONTRACTORS’ AS- 
SOCIATION OF THE UNITED STATES. Secre- 
tary, H. C. Brown, 41 Martin Building. 
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Utica, N. Y. Next meeting, New Orleans, 
Oct. 10-13, 1917, New Orleans, La. 


NATIONAL ELECTRICAL CREDIT ASSOCIA- 
TION. Secretary, Frederic P. Vose, 1343- 
1349 Marquette Building, Chicago, Ill. 


NATIONAL FIRE PROTECTION ASSOCIATION. 
Secretary of electrical committee Ralph 
Sweetland, 141 Milk St., Boston, Mass. Bi- 
ennial meeting, Oct. 23 and 24, New York. 


NEBRASKA SECTION, N. E. L. A. Secre- 
tary-treasurer, B. P. Egan, Room 201, 
Union Pacific Building, Omaha, Neb. 


NEW ENGLAND ELECTRICAL CREDIT ASSO- 
CIATION. Secretary, Alton F. Tupper, 15 
State St., Boston, Mass. 

NEW ENGLAND SECTION, N. E. L. A. Sec- 
retary, Miss O. A. Bursiel, 149 Tremont St., 
Boston, Mass. 


New MExIco ELECTRICAL ASSOCIATION. 
Secretary-treasurer, E. A. Thiele, Roswell, 
N. M. 

NEwW_ YORK ELECTRICAL CREDIT ASSOCIA- 
TION. Secretary, Franz Neilson, 120 Broad- 
way, New York. Annual meeting June, 
1918. 

NEw YORK ELECTRICAL Society. Secre- 
tary, George H. Guy, 29 West 39th St., New 
York. 

NORTHWEST SECTION, N. E. L. A. Secre- 
tary, J. F. Farquhar, Washington Water 
Power Company, Spokane, Wash. 

NORTHERN WHITE CEDAR’ ASSOCIATION. 
Secretary, R. N. Boucher, 743 Lumber Ex- 
change, Minneapolis, Minn. 


OnIO ELEcTRIC LIGHT ASSOCIATION. Sec- 
retary, D. L. Gaskill, Greenville, Ohio. 


OHIO SoOcIETY OF MECHANICAL, ELECTRI- 


CAL AND STEAM ENGINEERS. Secretary, 
Prof. F. E. Sanborn, Ohio State University, 
Columbus. Annual meeting, Columbus, 


Ohio, Nov. 15, 1917. 


OREGON ELECTRICAL CONTRACTORS’ ASSO- 
CIATION. Secretary-treasurer, J. W. Ober- 
ender, 301 Dekum Building, Portland, Ore. 

PactFic Coast SecTION, N. E. L. A. Sec- 
retary, A. H. Halloran, Crossley Building, 
San Francisco, Cal. 

PENNSYLVANIA ELECTRIC ASSOCIATION. 
State Section N. E. L. A. Secretary, H. M. 
Stine, 211 Locust St., Harrisburg, Pa. 


PUBLIC SERVICE ASSOCIATION OF VIRGINIA. 
Secretary, W. J. Kehl, Virginia Railway & 
Power Co., Richmond, Va. 

PuBLIC UTILITIES ASSOCIATION OF WEST 
VIRGINIA. Secretary, W. C. Davisson, West 
Virginia Water & Electric Co., Charleston, 
W. Va. 

RADIO CLUB OF AMERICA. Secretary, 
T. J. Styles, 152 Beech St., Yonkers, N. Y. 

Rocky MouNTAIN ASSOCIATION OF Mu- 
NICIPAL ELECTRICIANS. President, Lawrence 
Stone, Denver, Col. 


SocrEeETY FOR ELECTRICAL DEVELOPMENT, 
Inc. General manager, J. M. Wakeman, 2 
West 39th St., New York. 

SocIETY FOR THE PROMOTION OF ENGI- 
NEERING EDUCATION. Secretary, Dean F. L. 
Bishop, University of Pittsburgh, Pitts- 
burgh, Pa. Annual meeting, Evanston, II1., 
June, 1918. 


SoutH DAKOTA ELECTRICAL PoOwER ASSsO- 
CIATION. Secretary-treasurer, Frederick D. 
Brown, Huron, S. D. 


SOUTHEASTERN SECTION, N. E. L. A. Sec- 
retary-treasurer, Thomas W. Peters, Colum- 
bus, Ga. Annual convention, Birmingham, 
Ala., Oct. 23-26. 

SOUTHERN CALIFORNIA ELECTRICAL CON- 
TRACTORS AND DEALERS’ ASSOCIATION. Secre- 
tary, H. C. Bower, 602 Metropolitan Build- 
ing, Los Angeles, Cal. 


SOUTHWESTERN ELECTRICAL AND GAS AS- 
SOCIATION. Secretary, H. S. Cooper, 403-4 
Slaughter Building, Dallas, Tex. 


SOUTHWESTERN SOCIETY OF ENGINEERS. 
Secretary, Forrest E. Baker, 721 First Na- 
tional Bank Building, El Paso, Tex. 

TEXAS STATE ASSOCIATION OF ELECTRICAL 
CONTRACTORS. Secretary, H. S. Ashley, Fort 
Worth, Tex. Annual meeting, Galveston, 
Tex., June 15, 1918. 

TRI-STATE WATER AND LIGHT ASSOCIA- 
TION. Secretary-treasurer, W. F. Steiglitz, 
Columbia, S. C. Annual meeting, Charlotte, 
N. C., April, 1918. 

VERMONT ELECTRICAL ASSOCIATION. Sec- 
retary-treasurer, C. H. West, Rutland, Vt. 
Annual meeting February, 1918. 


VIRGINIA STATE ELECTRICAL CONTRACTORS’ 
ASSOCIATION. Secretary, E. M. Andrews, 
Richmond. 


WESTERN ASSOCIATION OF ELECTRICAL IN- 
SPECTORS. Secretary, W. S. Boyd, 175 W 
Jackson Blvd., Chicago, Il. 

WESTERN SOCIETY OF ENGINEERS, ELEC- 
TRICAL SECTION. Secretary, E. S. Nethercut, 
1735 Monadnock Block, Chicago. 

WISCONSIN ELECTRICAL ASSOCIATION. Sec- 
retary, George Allison, 1410 First National 
Bank Building, Milwaukee, Wis 
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14,367. INDICATING SIGNAL FOR VEHICLES; 
William #. Hammond, Passa.c, N. J. App. 
filed July 7, 1917. To indicate direction. 

1,240,806. METHOD OF BUILDING COMMU- 
TATORS FOR ARMATURES; Vincent G. Apple, 
Dayton, Oho. App. filed Jan. 22, 1917. 
Improvements, 

1,240,844. INsuLATOR; Franck S. Gregur, 
West Brownsville, Pa. App. filed Feb. 7, 
1917. Quickly and easily operated to re- 


ED 


Ci 





1,240,844—,uouiator 


lease the wire when it is desired to take 
the latter down for repairs or other pur- 
poses. 


1,240,856. GALVANIC BaTTeRY; Heinrich H 
M. Kammerhoff, Orange, N. J. App. filed 
Feb. 9, 1914. Particularly for portable 
batteries. 

1,240,871. HEATER FOR THE INTAKE MANI- 
FOLDS OF INTERNAL-COMBUSTION ENGINES; 
Bert N. Parrish, Jackson, Mich. App. 
filed April 9, 1917. May be easily and 
quickly adjusted to manifolds of different 
sizes and designs. 

1,240,877. CONTROLLING MECHANISM FOR 
ELEctTRiICc Morors; Cleveland Redfield, 
Ogden, Utah. App. filed June 15, 1915. 
Improvements. 

1,240,886. GALVANIC BATTERY; Richard 
Schuster, Puppling, Bavaria, Germany. 
App. filed March 3, 1917. Improvement. 

1,240,901. ELectTRIC WELDING TooL; Wilson 
E. Symons, New York, N. Y. App. filed 
May 22, 1917. Provided with means for 
the ready placing of the tool-carried elec- 
trode in different positions with reference 
to the tool itself. 

1,240,907. ELecTRIC WIRING SysteM; Fred- 
erick A. Watkins, Chicago, Ill. App. filed 
Nov. 5, 1915. For electric illumination. 

1,240,930. ELECTRICAL REGULATOR; Clar- 
ence A. Boddie, Pittsburgh, Pa. App. 
filed June 11, 1915. Single movable con- 
tact member that may be separately actu- 
ated by two electromagnets or similar 
devices, and which shall be simple in con- 
struction and effective in operation. 

1,240,965. PLuG ContTacT MAKER; Henri 
Gallet, Puteaux, France. App. filed Dec. 
26, 1916. Enables the length of a part 
of the internal connections to be consid- 
erably reduced by employing a rotary 
brush carrier comprising two or more 
brushes electrically connected and ar- 
ranged at suitable angles apart. 

1,240 975. ComMuTATOR; William T. Hens- 
ley, Boundbrook, N. J. App. filed Sept. 
18, 1913. In which the conducting bars 
are securely held in place and spaced 
apart by suitable insulation. 

1,241,030. SWIVEL ELECTRIC CONNECTION; 
Wilfred Schade, St. Louis, Mo. App. filed 
Feb. 5, 1917. Improvement. 

1,241,063. ELECTRIC SIGNALING SYSTEM; 
Samuel M. Ward, Jr., Woodmere, N. Y. 
App. filed Dec. 15, 1916. Railway. 

1,241,071. PORTABLE ELEctTRIC LIGHT; 
William H. Zachmann, Woodhaven, N. Y. 
App. filed Jan. 19, 1917. Vest-pocket type. 

1,241,077. PorTaBLe ELectric LIGHT; Wal- 
ter Bauer. New York, N. Y. App. filed 
June 2, 1916. Improves the lamp-sup- 
porting and battery-containing casing. 

1,241,106. ELectric SIGN RECEPTACLE ; Rom- 
nald A. Frydrychowics, Stevens Point, 
Wis. App. filed Jan. 12, 1917. Protected 
from the weather. 

1,241,115. STarTING INTERNAL-COMBUSTION 
ENGINES; Otto Heins, New York, N. Y., 
and Charles M. Wild, Springfield, Mass. 
App. filed June 12, 1915. Improvements. 

1,241,151. Exectric INpicator; Henry H. 
Riggs. Kharput, Turkey. App. filed Oct. 
8, 1913. Means by which the positions of 
a lever. wheel or other rotating member 
may be indicated for observation at a 
point or points distant therefrom. 
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1,241,157. ELectric SwitcH; Arthur Simon, 
Milwaukee, Wis. App. filed June 29, 1914. 
Adapted for use as current relays in 
alternating-current motor-control systems. 

1,241,158. CONNECTOR FOR ELECTRIC WIRES ; 
Alexander B. S:mpson, Jersey City, N. J. 
App. filed May 6, 1916. Consists in com- 
bining with a threaded binding screw and 
nut a folded strip of conducting metal or 
material interposed between the nut and 
the head of the binding screw. 


1,241,180. CONTROLLER FOR ELECTRIC MOTORS ; 
George H. Whittingham, Pikesville, Md. 
App. filed Dec. 3, 1914. A torque switch 
is associated with the starter for admit- 
ting an abnormally large current to the 
motor armature for a short interval of 
time prior to the operation of the starter. 


1,241,191. AUTOMATIC CONTROL FOR VALVES ; 
Josef Bruckner and Franz Hamberger, 
Brooklyn, N. Y. App. filed March 9, 1916. 
Such as are commonly employed in con- 
nection with self-propelled vehicles. 


1,241,197. MrrHop AND APPARATUS FOR DE- 
TERMINING SUBTERRANEOUS CONDUCTORS ; 
Harry R. Conklin, Joplin, Mo. App. filed 
Nov. 6, 1916. Method and apparatus for 
detecting electrically conductive bodies 
below the surface of the earth, such as 
bodies of electrically conductive ore, the 
location of buried pipe lines and the like. 

1,241,213. PROJECTILE-FUSE-TESTING AP- 
PARATUS ; Charles L. Heisler, Schenectady, 
N. Y. App. filed July 18, 1916. Relates 
to means tor automatically and accurately 
measuring and recording the time which 
elapses while burning a projectile fuse- 
timing powder train from the instant it is 
fired to the instant when it iguites or fires 
the fuse base charge. 

1,241,234. ELectric BATH CABINET; Honora 
C. Marrinan, St. Paul, Minn. App. filed 
Oct. 7, 1916. The cabinet is cunstructed 
with an electrical heating element, so that 
the inclosure formed by the cabinet is 
effectively heated without the damaging 
effects of burn-outs. 

1,241,244. ELECTRICALLY HEATED WaATER- 
CONTAINING RapIatTor; Otto A. Palmer, 
Wayzata, Minn. App. filed March 9, 1917. 
Can also be used in connection w.th the 
radiators of steam or vapor systems. 


1,241,248. MrTaL-WoRKING MACHINE; Theo- 
dore P. Payne, Newark, N. J. App. filed 
Jan. 26, 1914. Provides for automatic 
feeding and posit.oning of a beam or 
shape with reference to the perforating 
devices to receive successive perforations 
in proper position a°d automatically to 
feed correctly the beam between pertfora- 
tions. 

1,241,264. MACHINE FOR MAKING TEMPLET 
STRIPS FOR METAL-PUNCHING MACHINES; 
John D. Morgan, Summ.t, N. J. App. filed 
May 14, 1915. Improvements. 


1,241,267. METAL - PUNCHING MACHINE; 
Louis A. Hawthorne, Newark, N. J. App. 
filed July 10, 1915. Automatic means and 
devices tor alternately traveling and stop- 
ping the work relatively to the punch or 
other tool-equipped means which are in 
successive desired positions to be punched 
by the machine. 


1,241,268. MACHINE FOR MAKING DISTANCE- 
RecorRD DEVICES FOR METAL-WORKING Ma- 
CHINES; Theodore P. Payne, Newark, 
N. J. App. filed Aug. 10, 1916. Improve- 
ments. 


1,241,269. MrTAL-PUNCHING MACHINE; Ed- 
ward V. Wurts, Pittsburgh, Pa. App. filed 
Sept. 19, 1916. Relates to machines and 
mechanisms for automatically posit.oning 
or spacing and punching rivet holes in 
structural beams and like work. 

1,241,270. PrRogeEctorR Arc LAMP; Ben Per- 
ris, Lakewood, Ohio. App. filed June 13, 
1916. Part.cularly adapted to so-called 
moving-picture work. 


1,241,273. RoTATABLE CONTACT BREAKER FOR 
MAGNETOS AND OTHER PURPOSES; Eric J. 
Pilblad, Leicester, England. App. filed 
March 10, 1917. Improvements. 


1,241,275. ELECTRICAL MEASURING INSTRU- 
MENT; Willard E. Porter and Alvarado 
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L. R. Ellis, Lynn, Mass. App. filed May 
6, 1914. Adapted tor use with batteries 
Ou xaucomobiles, 


1,241,234. MEANS FOR AUTOMATICALLY 
RaGULATING AUTOMOBILE HEADLIGHTS; 
Lew.s T. Rhoades, Mont Clare, ra. App. 
filed May 5, 1915. Operated by the draft 
or a.r to control the position of a contact 
and regulate the supply of energy to the 
headlights. 


1,241,289. ELECTRICALLY OPERATED APPAR- 
ATUS FOR ice RINKS; Dudley H. Scott, 
Cleveland, Ohio. App. tuled March 24, 
1917. Electric tractor or motor-driven 
ice planer. 

1,241,309. IGNITER MECHANISM FOR INTER- 
NAL COMBUSTION ENGINES; Harry R. 
Van Deventer, Sumter, S. C. App. filed 
Dec. 31, 1914. Improvements. 


1,241,310. ExLectric LIGHTING AND HEaT- 
ING OF RAILWAY AND OTHER VEHICLES; 
Charles H. Vidal, London, England. App. 
filed Sept. 3, 1915. Improvements. 

1,241,317. SYNCHRONOUS DYNAMO-ELEC- 
TRic MACHINE; Frank P. Whitaker, 
Bugby, England. App. filed July 25, 
1916. Provides the primary of the start- 
ing motor with two windings adapted to 
g.ve different numbers of poles, one of 
which has a number of poles equal to the 
number of poles of the synchronous ma- 
ch.ne divided by the speed ratio, and the 
other has a number of poles less than 
that of the synchronous mavhine divided 
by the speed ratio. 


1,241,333. Gun; Levi M. Bowman, Tulsa, 
Okia. App. filed Sept. 30, 1916. Elec- 
trically operated weapon for discharging 
a projectile at a high velocity. 


1,241,351. ELECTRIC FURNACE; Joseph L. 
D_xon, Sheffield, England. App. filed Feb. 
23, 1915. Proportion of current passing 
through the bath and lining is separately 
controllable, so that if desired there can 
be caused to flow through the bath and 
lining much smaller proportions of cur- 
rent than are possible with furnaces of 
other types. 


1,241,373. SIGNALING DEVICE FOR ROAD VE- 
HICLES ; Charles O. Hall, New York, N. Y. 
App. filed Nov. 28, 1914. Instantaneous. 


1,241,412. RocKING DISTRIBUTER FOR IGNI- 
TION Systems; Charles T. Mason, Sum- 
ter. S. C. App. filed Nov. 16, 1916. Pro- 
vides a distributer which may be mounted 
independently of the magneto shaft and 
operated therefrom, and which distributer 
is so constructed that it may be shifted 
with the circuit breaker or interrupter for 
advancing or retarding the spark for tim- 
ing purposes. 
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1,241,351—Electric Furnace 


1,241,421. SareTry SIGNAL FOR POWER VEHI- 
CLES; William Murray, Brooklyn, N. Y. 
App. filed June 8, 1916. Improvements. 


1,241,485. ELECTRICAL SYSTEM OF DISTRI- 
BUTION; Gorham Crosby, Glen Ridge, 
N. J. App. filed May 12, 1916. System 
in which the generator is driven at vari- 
able speed is adapted to charge a storage 
battery and, if desired, simultaneously 
supply translating devices. 
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